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experience proves that for 
comfort and protection 


G SEAMLESS MOLDED FIBERGLAS SHELLS 


Compression-molded of Fiberglas-reinforced 
superior thermo-setting polyester resin, Fibre-Metal 
Helmets, self-extinguishing and with strengthening 
beaded edging, are the natural result of over 50 years 
of specialized experience. They are rugged, impervi- 
ous to moisture, will not warp and are of light weight. 
They resist heat, abuse, and are easily cleaned and 
sterilized. 


4 SAFE TYPES OF 
GLASS HOLDERS 


Fixed or Lift-Front, ruggedly de- 
signed and fabricated in Bakelite or 
Insulated Dowmetal. Light, durable. 
Metal holders are safe, insulated 


CONVENIENCE! 
WIDE RANGE 
QUICK RATCHET 
HEADSIZE 
ADJUSTMENT 


COMFORT! 
FREE 
FLOATING 


QUICK- ADJUST 
HEADGEAR 0 


One size fits all head sizes! Free- 
floating principle .. . avoids pressure 
at temples and forehead. Allows 
comfortable shaping of headband to 
head! Special riveting prevents hair 
pulling 


4-POSITION LONG 
ADJUSTABLE LASTING 
HELMET FRICTION 


STOP JOINTS 


Positions helmet for overhead and 
vertical welding. Positive stop, eas- 
ily adjustable to any of 4 positions 
without tools. Allows normal raising 
of helmet og friction joints 


Revolutionary, light, durable mate- 
rial with entire mechanism enclosed 
in fibre tube insulating it from head 
of wearer. Right or left turning to 


Glasses easily inserted or removed adjust size . . . remains positive 


Snap 
RE PI ACEABL E buttoned 


SWEATBANDS 


The supreme comfort of Genuine 


A variety of designs for all pur- 
poses, allowing easy, Outside adjust- 


Leather (also in Simulated Leather ) 
Smooth overlap construction, fo 
annoying wrinkles, felt padded 


CHIN REST és A real comfort 


feature always and particularly 
for overhead welding! 


ment with no plastic parts to break 
A slight nod brings Helmet to op- 
crating position 


Write for Catalog 24 and Bulletin 39 cataloguing the best in working 


THE WORLD'S LARGEST MANUFACTURER 
SUPERIOR PROTECTIVE EQUIPMENT 


Sold Everywhere thry Leading 3 Al Products Company PENNA. 


WELDING HELMETS SPEEDY ATTACHMENTS SUPERGARD HATS & CAPS INSULATED EUREKA HOLDER FACE SHIELDS WELD CLEANING HAMMERS FRESHAIR SYSTEMS 
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300 amp 


Electric Drive 


300 amp. 
Gas Drive 


7 


CONSTRUCTION and REPAIR 


Gas Engine Drive for emergency outside 
repair jobs and building construction. 
Electric Motor Drive for shop use on pro- 
duction, maintenance and repair work. 
With Hobart's new ‘‘extra’’ built-in fea- 


tures (at no extra cost), you can increase 


weld quality, save on actual production 


time that lets you increase your profits. 


Produce superior welding at less ex- 


pense by choosing one of these welders 


that is specifically designed to do your 


work. A simple comparison will prove to 


you that their rugged construction, cooler 


operation and extra capacity will give 


you constant top performance for many 


years—without expensive servicing, 


Better Quality Electrodes 


Hobart electrodes are made to the most 


exacting specifications in a complete 
range of types and sizes for A.C. and D.C 
welding. They are unexcelled for quality 
and uniformity. Try them. See how you 
can increase welding speed and get 
sounder welds at lower cost. 


180 to 500 amp 300 amp. DC 
Transtormers Rectifier 


‘Hobart Brothers Company 10x 2-56, troy, ohio 


“One of the world’s largest builders of arc welding equipment” 


@ HOBART BROTHERS COMPANY, 80x W4-56, TROY, OHIO, Phone 21223 


Without obligation, please send me complete information on the items checked 


below 


' Pipeliner Bantam Champ Transformers 
' Husky Boy” D.C Build Your Own” Rectifier 
AC Power —AC Welder AC-AC “Build Your Own” 


Name 


Firm 


Address 


City State 


HOBART ARC WELDERS 
is | 
new low cost arc welders | 
for PRODUCTION MAINTENANCE | 
me Electrodes for all requirements | 


2 safety valves eee 


quickly adjustable but 
entirely tamper proof 


Only an Allen wrench of 
proper size will adjust the 
pressure setting of these 
self-reseating ‘relief valves. 
They are tamper proof and 
cannot be made inoperative 
by unauthorized and inex- 
perienced individuals. 


safety — that’s their only business 


and, to be safe they must have the ability to stay safe... 


These two, self-reseating, safety valves fully 
protect both the first and second reduction 
stage of this regulator. The relief valves, 
both of identical design and construction and 


with interchangeable parts, are factory set to 


work at pressures slightly beyond proper 
working pressure maximum. Your repair 
man can reset them easily and absolutely re- 
liably—however, outsiders may not do so; 


that is important to you. 


a safety valve which can be tampered with is very dangerous indeed... 


a 40-page book — free of charge — offers 
you a wealth of regulator data; why not 
write for it TODAY. 


NA | NAL welding equipMeNt COMPONY... 218 rremont street san francisco 5 california 
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...at half 
the cost... 


with Elkonite 


Die insert for thia fash and butt welding 


machine ia faced with Elkonite 10W53 

a dense, hard material wilh high 
resistance t ¢ erosion, high atrength 
and good electrical conductivity T he 
hacking material is Mallory 53 alloy 


Oy the flash butt welding of transmission brake You can find a cost-saving produ tion-boosting 


bands, a large manufacturer of automatic tran olution to your own resistance welding problems 
missions has made real improvements in the econ by calling on Mallor An unequalled variety of 
omy and volume of production by the use of electrodes in scores of shapes and sizes are avail- 
Mallory engineered die inserts faced with Elkonite able... with the exclusive Mallory fluted cool- 
alloy. Here are the actual production result ing hole or standard round hole. You can count 
: on Mallory, too, for electrode holders, seam 

Electrode life quadrupled. liikonite-faced welding wheels, castings, forgings and dies. The 
inserts produce over 32,000 welds in election of standard designs covers most of the 
contrast to 8000 with the previous type welding work you will encounter. For special 

of dies. requirements, your nearby Mallory welding dis- 


tributor will be glad to aid in your election... 
or our staff of welding specialists will give your 
problem the benefit of our years of experience in 
the welding field 


Down time reduced 75%. Longer run 
between dressing cut machine down time 

helps in maintaining high production 
rates. 


Lower cost per weld. (ost of die insert For the latest technical data on the Mallory line, 


material per weld is less than half what it write to us for a copy of the Mallory Resistance 
Welding Catalog 


used to be. 


Expect more...Get more from 


CO., inc., INDIANAPOLIS ©. INDIANA 


In Canada, made and sald by Job Vash ev and 


Vallory, 110 Indust eet, tw 15. Ontari 


Serving Industry with These Products: 


Electromechoanical—Resistors Switches « Television Tuners + Vibrotors 


Electrochemical—Capaciiors © Rectifiers © Mercury Batteries 


Metallurgical— Contacts Special Metals and Ceramics Welding Materials MALLORY 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohie 
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risers 


Lightweight and 


easy to handle, this Oxwetp powder-cutting blowpipe makes fast work of risers 


Powder-Cutting speeds removal operations 300% 


Removing risers from stainless steel castings need no 


longer be costly and time consuming. Pietured above i 


typical powder-cutting operation at the Ohio Steel Foundry 
Company, Springheld, Ohio. Here, 2 by 4 inch thick stain 


less steel risers are removed by powder-cutting in only 15 


seconds, By methods previously used, this operation took 


up to four times longer 


In the powder-cutting process metal powder i auto 


matically injected inte an oxygen flame to inerease the 


Hames heat and severing action speed, The powder process 


hie Iping timer thew ene y and speed in the re 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


New York 17, N 


Offices in Other Principal Cities 


PRODUCTS COMPAN 


1O Fast 42nd Street 


LINDE AIR 


of Union Carbide Canada Limited. 7 


Carbide and Corben Corpora 


egistered trade mart, 


Y 


nto 


hon. 


moval of gates and risers, sand incrustations, and castin 


he el 
The powder-cutting blowpipe user! in this operation 
Oxwetp AC-4, is designed for hand cutting of oxidation 


if} 


resistant metals such as stainless steel, chrome alloys, and 


east iron, Heavier apparatus is also available for manual! 


and mechanized operations 
local 


Linpe representative, or write for illustrated literature on 
do it 


Increase your production and profit your 


Linbe’s modern processes, Start saving now, 


Trade-Mark 
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Editorial— Our Inspection Problem, by Niels C Viller 


A Straight-Polarity Inert4tias Process jor Welding Vild Steel / Vv. Cameron and 
A a Bae slack 


klectronu Tracer hij Howard (Cary and R 
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Contour Beveling with the 
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Evaluating the Powder Coated Electrodes for Prod whion Th 
Hinkel! 


Previews 


Buffington and J. A. Browning 
J 
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Welding Research Facilities | Worthington Corp 


PRACTICAL WELDER 
AND DESIGNER 


Harbor Tunnel Section Built on The Assembly Line 


Tungaten-Are Welding He p 


Raise Refrigerator Production to 300,000 U nites 


( ulting Coat with Sp i elding Fixt ire and Automatic We fing hi A I. Hill 
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art of welding by the 


t{merican Welding Society 
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Largest Monel press roll ever built i+ 
fabricated by welding three 120 
of plate together. 


sections 


Sound from end to end 


60 feet of welding in 2%-inch-thick Monel 
shows “not the slightest evidence of porosity” 


High speed paper mills pay a pretty 
venny for every minute of downtime. 
Vet with an ordinary suction press 
roll, they have to ream thousands of 
holes and refinish the surface as often 
as every ninety days. 


Right now several mills are operat- 
ing Monel® rolls that have gone more 
than three years without being touched. 


Welding a super press roll 

Fortunately, fabrication of these 
super Monel press rolls presents no 
problem, Even in the case of giants like 
the one shown here, it’s done simply 
and soundly with “130” Monel 
hlectrodes 

This job was handled by the Youngs- 
town Welding & Engineering Company. 
And it was a big job hut literally! 
Three 2% ,-ineh-thick by 38-inch-wide 
by 240-inch-long plates had to be 
joined to form the roll. Together they 


weighed nearly 12 tons, 


700 Ibs. of Electrode 


The Youngstown people spent 500 
hours welding this roll and used 700 
Ibs. of 8/16 inch diameter "130" Monel 
electrodes for the three seams — 60 feet 
of 2%,-inch-thick weldment! 

After each pass they made close in- 


He 


spection visually and with a flaw-detec- 
A final check was made 
by machining the roll surface and bor- 
ing a little less than half way through 
the welds at various spots. 


tion penetrant 


No porosity 


Youngstown reported this final check 


“did not reveal the slightest evidence of 


porosity.” Welding with “130” Monel 
Electrodes had proved a highly satis- 
factory method of fabricating. ‘The 
three welds are as strong as the parent 
metal and just as corrosion-resisting 
... that counts in the mills. 

Maybe you have a welding job com 
ing up, a job on Monel ni kel copper 
alloy, Nickel or one of the other high 
nie kel alloys. se stor 
best results. They re easy to work with 
Write for the whole story in Technical 
Bulletin Fusion Helding of hel 
and High Nickel Alloys. 


THE INTERNATIONAL NICKEL COMPANY, INC 


67 Wall Street New York 5, N.Y 


Joining nearly 12 tons of Monel nickel- 
copper alloy to form this giant press roll 
took 500 hours of welding and 700 Ibs. 
of Inco “130° Monel Electrodes. 
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OUR INSPECTION PROBLEM 


In almost 30 vears in the welding industry, I have seen it grow 
from a comparative infant to a young giant All of us in welding 


can point to this as a great record of accomplishment, and we can 


reasonably assume that we in the industry are progressive and 


“on the hall 
However opinion we are How a crucial period, | 


Editor believe the industry has reached the point where it should be in- 


B. E. Rossi terested in exploring new fields and taking challenging steps as 


much as in protecting its reputation 


Assistant Editor, Production Let us not lose sight of the fact that welding Is a tool as well 
Catherine O'Leary AS proce such. it is designed to ado i 
The properties that a weld must possess depend, of course, 


upon the service conditions to which the strueture or weldment is 


to be subjected However, there are numerou applications where 


ound weld will outlast th ul efulne . ol thie product What is 


i 
Officers of the Society nore in ome Cases welds resected through eertam Inspection 
procedure have proved to do the job just a we {| iis similar welds 


J. H. Humberstone 


which have sed ith pection and ha been recepted 


President 
J, J. Chyle \s I see it, one of the principal reasons why welding Is proceed 
st Vice-President 
C. P. Sender ing slowly in replacing old, outmoded methods of joining metal 
2nd Vice-President parts | that our Inspection method have not necessarily kept 
R. S. Donald 
Sai pace with industry development 
J. G. Magrath There is no reason as to why more bridges should not be all 
FIM Sowreteny welded structures. The same applies to similar structures where 
. J. Mooney 
Asst. Secretory at the present time the testing and inspection requirements tend 
S. A. - to make the use of welding uneconomical 
echnica retary 
l am not suggesting a lowering of our standards. I merely 


wish to pomt out that our industry today has progre sed to the 


point when we should not let up in our efforts to re-examine the 


available testing requirements and, where necessary, to revise 


them to contorm to our modern standard 
We in the American WeLDING Society should continue to 


O. B. J. Fraser 
Choirmon take the leadership in this direction and I feel sure that we will. 


Welding Journal Committee 


We will not fail to take full advantage of our present knowledge 


R. H. Aborn 

which exceed bv far, that of the people who wrote testing speci 
E. W. Axthelm 

eations a generation or more ago 
H. R. Clauser Let u therefore, the modern weldes help our country to 
John Haydock enjov the benefits of welding by making sure that our inspection 
C. L. Helms and testing specifications are keeping pace with the progress being 


made by the smence and art of welding 


C. G. Herbruck 


J. E. Norcross 
A. G. Oehler 
R. W. Poe 
A. V. Scherer 
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PRESIDENT 


E. J. Tangerman 
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ty-three different com- 
— enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 


TEMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 


Also Available 

in Liquid and Pellet Form 

...Write Accessories Div. 

For Sample Tempil” Pellets 
.. . State Temperatures of 
Interest—Please! 


CORPORATION 
132 WEST 22ND STREET 
NEW YORK 11, 


How Tempilstiks° 
are used 


@ TEMPILSTIKS® are temperature-sen- 
sitive crayons of calibrated melting 

ints. There are some sixty-five dif- 
sae TEMPILSTIKS® in the range 
from 113°F to 2000°F, each indicat- 
ing a specified temperature, within a 
tolerance of plus or minus 1% of its 
rating. 

The appropriate TEMPILSTIK® is 
selected and, for most applications, 
the work-piece is marked with it be- 
fore heat is applied. On subsequent 
heating the crayon-like mark of the 
TEMPILSTIK® melts as soon as its tem- 
perature rating is reached 

The mark made by a TEMPILSTIK® 
may gradually change in color as heat- 
ing progresses. The change in color, or 
in color intensity, is never to be inter- 

reted as a temperature indication, 

he TEMPILSTIK® mark melts when its 
temperature rating is reached and only 
this change from the dry to the liquid 
condition is the significant tempera- 
ture signal. 

In some applications this simple 
method may not suffice because evapo- 
ration of the TEMPILSTIK® mark on 
prolonged heating, or its gradual ab- 
sorption by the surface at high tem- 
peratures, may leave too little residual 
substance for unambiguous observa- 
tion. In such cases stroking or touch- 
ing the work-piece with the TEMPIL- 
sTiK® at regular intervals during the 
heating process is recommended, The 
TEMPILSTIK® will leave a dry mark at 
temperatures below its rating and a 
liquid streak when its temperature rat- 
ing has been reached or exceeded. If 
the workpiece is not accessible for ap- 
plying a TempitstiK® during the heat- 
ing process, then TEMPILAQ”, or pos- 
sibly TEMPIL® PELLETS, should be 
used instead. 

TEMPILSTIKS® will usually glide 
over unheated polished surfaces (like 
glass, polished stainless steel, etc.) 
without leaving an appreciable mark. 
Therefore, in applications that involve 
smooth or polished surfaces TEMPIL- 
sTiKs° should be used by touching or 
stroking the workpiece periodically 
during the heating process, as previ- 
ously described, because a liquid streak 
will be made on contact as soon as the 
specified temperature is reached. 

here it is necessary to mark a smooth 
work piece surface prior to heating, 
TEMPILAQ® should be used. 

A hot radiating surface will appear 
telatively dark under intense illumina- 


tion from an external source, and this 
fact can be utilized to improve recogni- 
tion of the temperature signal against 
a red-hot background. The use of 
TEMPIL® PELLETS Of TEMPILAQ® in- 
stead of TEMPILSTIKS® will further 
improve visibility under these condi- 
tions. 

On rapidly moving objects, like 
Magnesium or aluminum sheet during 
Spinning operations, it is impossible to 
see whether the applied TEMPILSTIK® 
leaves a dry or melted mark. However, 
with a little experience operators 
quickly learn to sense the smooth glid- 
ing of a TEMPILSTIK® over a surface 
which is hot enough to melt it on con- 
tact, as contrasted to the frictional 
drag on a cooler surface. If the top 
of the TEMPILSTIK® is brought in con- 
tact with the moving metal surface for 
a brief moment at a time, and with 
light pressure only, the heat contribu- 
tion of friction is trivial enough to be 
ignored. 

The above described ‘‘sensing tech- 
—, may also be employed on hot 
radiating surfaces where the bright 
background makes it difficult to dis- 
tinguish whether or not the TEMPIL- 
sTiK® mark had melted. 

An appropriate series of TEMPIL- 
sTIk° marks, applied to the work- 

iece or surface under investigation 

fore heating begins, will provide a 
record of the maximum temperature 
attained during a process or operation 
Subsequent examination will show 
that all TEMPILSTIK® marks up to a 
certain temperature rating had melted, 
while those of a higher rating had not. 
The maximum attained temperature 
must consequently lie somewhere in 
the interval between the highest 
melted and the lowest unmelted TEM- 
PILSTIK® rating. 

The temperature distribution and 
isothermal boundaries of surfaces such 
as furnace walls, melting ladles, ce- 
ment kilns, etc., can be established by 
using an appropriately chosen series 
of TEMPILSTIKS” to draw a pattern of 
lines (parallel, concentric, radial, etc.) 
on the area under investigation. The 
heat conduction along a surface can 
be effectively studied by the progres- 
sive melting of suitably chosen TEM- 
PILSTIK® lines. Caution must be exer- 
cised not to permit the mark made 
with one TEMPILSTIK” rating to cross 
or overlap the mark of a dissimilar 
TEMPILSTIK®, as such a mixing of dif. 
ferent TEMPILSTIK® marks would de- 
stroy their accuracy 

TEMPIL® products will give good 
results in induction heating and in 
ionized air, as well as in the presence 
of static electricity about electrical 
equipment, where electrical means of 
measuring temperatures often func- 
tion erratically. 


THe JourNna 


0 
J 
HEAT- DEPENDENT | 
OPERATIONS 

ho, W 

if 

Tem 


Fig. 1 Constant potential welder, wire drive unit and gun in operation 


A STRAIGHT-POLARITY, INERT-GAS 
PROCESS FOR WELDING MILD STEEL 


Straight-polarily gas SYNOPSIS. An inert-gas consumable-eleetrade process for 


welding muld eel has beer leveloped utilizing the inherent 


melal-arc welding proc- higher deposition rat wteristic of straight polarity ar 


Phis has been n DO el ition of a coating to the 


ess for mild sleel made ‘urlace of the electrode t tal e the are \ brief discussion of 


tabilization and ot characteristies is included 


possible by addition of Applications of the proes | characteristics, such a» 
epeed, pe bead awe deserthbed 


melallic-oride coaling Deseriptions of the elding parwe nd electrode feeding 


mechanism charnets tix ‘ ith the process are 


lo surface of electrode included 


\ straight polarity inert-gas consumable-electrode 
ess for welding mild steel has recently been developed 
BY J. M. CAMERON The basic element of thi proce i stabilized straight 
AND A. J. BAESLACK polarity electrode wire; however ts effective use is de 
pendent on the equipment with which it is used, For 
this purpose, an i grated line of equipment has bees 
le eloped consisting of constant potential reetihies 
velder, a welding torch and a combined wire drive and 
process control unit These componente 
vorking together with the 1 ectrode have helped 


overcome man diffieutts encountered in the 


alvle electrocds ren low earbon 


nert-wn ded metal-are const 

J. Cameron and A. J. Becsieck are ans : ipp i metaleuas 
necring, Westinghouse I ( 


MIay (‘ameron. wr Welding 
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The high-current density, gas-shielded arc processes 
are relatively new and their applications have been 
mostly limited to nonferrous metals. Application of 
these processes to mild steel welding have been greatly 
hampered by the quality of the welds obtained and by 
relatively high costs. It was, therefore, felt that a need 
existed for a process that could produce high quality 


: welds in mild steels at low cost. 
pr The primary factors effecting the economics of any 


OPERATED O.C. STRAIGHT 
POLARITY —+ t ; weld quality. Factors that affect the quality of a weld 


welding process are material and labor costs as well as 


made with an inert-gas-shielded process are: Ade- 
quate gas shielding, chemistry of the core or electrode 
wire and the metallurgical properties of the base meta! 
acre onate All of these factors were investigated in the develop 


D.C. STRAIGHT POLARITY ment of this process. 
\ discussion of the reasons for choosing a straight 


polarity process follows. 
Deposition Rates 

One way to reduce inert-gas welding costs is to in 
crease welding speeds This mncrease in welding speed 
\ ix then reflected in both the labor cost and the cost 


TYPICAL CONSUMABLE 
ELECTRODE OPERATED of the shielding gas. 


0.C. REVERSE POLARITY To increase speed and still deposit the volume ot 


ELECTRODE FEED SPEED-INCHES PER MINUTE 


metal required for a given joint, it is necessary to u 
t t crease the rate at which the electrode metal is deposited 
earlier research indicated that a steel electrode in an 


atmosphere of nearly pure (99.89)) argon had a highe 


deposition rate when the electrode was negative 


300 400 500 (straight polarity or DCSP) than when the electrode 
WELDING CURRENT = IN AMPERES Wits positive (reverse polarity or 1 RP) al correspond 
Fig. 2. Metal deposition rates for '/\9-in. diam steel elec- ing values of current. Figure 2 shows the relati 
trode in pure (99.8%) argon. Electrode feed speed, ipm, 


vs. welding current 


deposition rates for '/y-in. diam bare steel electrode 
both for DOSP and DCRP operation in pure argon 


(A) DCSP bore electrode in pure argon 


(C) DCSP stabilized electrode in pure argon (D) DCRP bare electrode in pure argon 


Fig. 3 Macrographs showing relative penetration patterns in '/,-in. mild steel plate for steel electrodes in atmospheres of 


pure argon and argon oxygen mixtures. Current, 360 amp; travel speed, 30 ipm 
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Fig. 4 


Unfortunately, the characteristics of the straight 
polarity are in pure argon and the resultant weld are 
such that this high deposition rate cannot be fully 
utilized \ logical area ol investigation Was sugge ted 
however, since the achievement of high electrode deposi 


tion rates was the objective 
Arc Characteristics 


The high burn-off characteristic of the steel electrode 


operated straight polarity in pure argon is of little 
practical value for two reason First the hallow 


penetration characteristic illustrated by the phot 
macrograph in Fig. 3A is not satisfactory for many 


welding applications, Secondly, the are is highly 


unstable. This instability is characterized by the 
tendency of the cathode to wander over the uriace 
of the electrode This wandering can be observed 


visually as a movement of the cathode spot up and down 
the electrode as shown in Figs. 44 and 4B which show 
the extremes of travel Associated with this cathode 
instability are ehanges in are voltage and current that 
make the are practically inoperable from a welding 
standport This are instability also tend to cause 
air to mix with the shi lding gia Oo that even high ga 
flows do not provide effective shielding of the ar 

hus, before a straight polarity procs eould be 
successfully developed, it was neces iry to solve the 
problems of are instability and inadequate penetration 

The first of these problems ire inetability ip 
ol information gained from earlier 


prom he d on the ba 


research dealing with electric ar atmosphere 


inert ga Dhese earlier findings indicated that | thy 
addit on of oxygen to the inert itmo phere i ! 
tain degree of cathode stabilization could be achieved 
It Vii d that the widition of ( ure hie 
irgo ould give maximum stat th ttle eld 
etal oxidation 
Che high burn-off characterist btamed thy the 
traight polarity im Vil not mater changed: | 
light increase penetration resulted I} 


Appearances of arcs and cathode areas of electrodes for various welding conditions 


UNMELTEO 
> ELECTRODE 


CATHODE 
> AREA 


ARC 
COLUMN 


WELD POOL 


med EFFECTIVE 
= ARC 
LENGTH 


(0) 


(A) and (B) illustrate the extremes of cathode area and effective arc length that occur with unstabilized bare electrode operated DCSP in pure argon (Cc) 
Bore electrode operated DCSP in argon containing 5% oxygen D) Stabilized coated electrode operated DCSP in pure argon 


seen by comparing big and 3B Lhe results ob 


tamed were still not satisfactory for many applications 
In addition to the shallow penetration being unsatis 
factory, it was found that the arc was stabilized at a 
relatively high are voltage This was due primarily 
to the fact that the cathode was formed over a relatively 
large area of the electrode Che electrode then tends 
to burn off in the shape of a dagger, as shown in Fig. 4C 
Any attempt to reduce the il ollage by shortening 
the are results in the tip of the lagyer extending mite 


the weld puddle wad prod considerable spatter 


vell as severe turbulence in the ga hield At the 
same time, the high level are itage re quired lor spatter 
free welds was inconsistent th high speed automatic 
appli 


Arc Stabilization 


the results obtamed the addition of Oxygen 


to the are atmosphere were not entirely satisfactory, 
additional development was indicated 
Phe problem of are stabilizaty one as old as the 
velding industs olved by the 
addition of ertail neta in the 
of manual electrode Whe i suitable combination 
of metallic oxime vas apphed to the surface of an 
electrode to be used in a ert traight-polarity 
proc atisiactor resuit ere obtamed The are 
characteristi resulting ire i type of stabiliza 
tion differ great rol leseribed previously 
for the unstal traight polarit ie pure 
ingon or the argon-oxyge tabiliged ars In contrast 
to either of the above at thie eta © oxic stabilized 
ire is characterized | te olation of the cathode 
to the end of the electrode hie nbhig. 4D. Be 
suse of th } ‘ f ie to operate at 
ery low are voltage th short nda minimum of 
patter, th i} y the pre viaptable to high 
peed ipplicatio here these hnaracteristics are re 
quired The proc further characterized by a 
quiet running are and due to the confinement of the 
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cathode spot to the end of the eleetrode, little turb- 
ulence is produced in the shielding gas. This fact tends 
to account for the low shielding gas requirement of the 
Process 
Energy Distribution 

Further advantages are achieved by the addition of 
these metallic oxides to the surface of the electrode. It 
is possible by the proper selection of materials to change 
the energy distribution in the are. That is, a large 
portion of the energy in the are can be concentrated at 
the cathode to produce high burn-off rates or more of the 
energy can be transferred to the work, producing 
deeper penetration. When control of the energy di 
tribution is achieved, it is a matter of choice as to which 
combination of characteristics is desired for a particular 
application 


Control of Weld Quality 

It is believed that the main factors affecting weld 
quality in an inert-gas process are: (1) adequate gas 
hielding, (2) proper core wire chemistry and (3) mini 
mizing base metal dilution where low-grade or rimmed 
steels are involved 

The first of these is primarily dependent upon the 
design of the welding gun and the minimizing of turbu 
lence in the are, The second, core wire chemistry, is 
Hnportant since the only method of deoxidizing the 
weld metal is by means of the deoxidizers in the core 
wire. The third is achieved by controlled penetration. 
Figure 5 illustrates this point for rimmed steel, If a 
penetration pattern similar to that of 54 can be achieved 
very little dilution of the weld metal with the core im- 
purities will take place. Since the rim is relatively pure 
iron, sound, porosity-free welds result. However, in 
the case of a penetration pattern of the type shown in 
big. 5B, excessive penetration into the core occurs and 
the impurities in the core dilute the weld metal produc- 
ing a potentially poorer weld. It is, of course, realized 
that the thickness of the rim varies from steel to steel 
and it is not preetical to attempt to match rim thickness 
with electrode characteristics. This illustrates, how- 
ever, that the percent dilution of the weld by the core 
on even thinly rimmed steel would be less for a con 
trolled penetration electrode than for a deeply penetra- 
ting electrode 
Results 

This study has resulted in the commercial produc- 
tion of an electrode having burn-off characteristics as 
shown by curve B in Fig. 2, and penetration as shown 
in Fig. 3C. The burn-off rate is somewhat above that 


CORE | 


Fig. 5 Effect of penetration pattern on dilution in rimmed 
steels 
(A) Weld made with stabilized electrode operated OCSP does not pene- 


trate into core. (8) Weld made with bore electrode operated DCRP pene 
trates into core 


C'ameron, Baeslach. 


Inert-Are Welding 


Table |—Process Data for Welding Refrigerator 
Compressor Housing 


Reverse Straight 
polarity polarity 
PrOCeas process 
Current, amp 360 360 
Are voltage, \ 28 24 
Shielding gas Argon with Argon with 
5% oxygen 2% oxygen 
(jae flow rate, cfm 40 20 
Welding speed, ipm 53 53 
jects 5to8 l 


Table 2—Weld Metal Physical Properties 


Temperature +A) 100 AK) 
Yield point, psi 645,200 81,700 90,000 109,200 
Tensile strength ps 76,000 92,400 100,600) 111,500 
llongation, % of 2 in 27.4 25 85 25 50 27 13 
Reduction in area, % 4 90 61 30 57 
Impact,* gas metal-are 

DCSP ft-lb 0 BOO 22.0 
Impact,* 16020 Man- 

ual, ft-lb 58 25 21.0 


* V-notch Charpy impact test 


of the reverse-polarity electrode, while the penetration 
pattern is shallower than that of the reverse-polarity 
electrode. This combination of characteristics was 
chosen as a good compromise between high burn-off 
and deep penetration. 

The welding of rimmed steel has been discussed in 
detail because of the special problem involved, how 
ever, the process is applicable to killed and semikilled 
steels with good results 


Equipment 

The successful application of this welding process i» 
dependent on the characteristics of the electrode wire 
driving unit and the welding current supply. The 
combination of a rectifier constant-potential welder 
and a wire driving unit to feed wire into the are at a 
constant preselected speed is particularly well suited 
to the process. Independent adjustments of the arc 
voltage and the are current are made possible by the 
relatively flat volt-ampere characteristic of the constant- 
potential welder. Arc current is automatically regu 
lated by the rate at which the wire is fed into the are 
while the are voltage can be set by adjusting the welder 
voltage 

Rectifier welders having low inductive circuits, volt 
age drops of about 1.2 volts per hundred amperes and 
having a wide range adjustment are excellent for this 
process. The inherent high short circuit currents and 
fast speed of response of this type of welder produces an 
extremely forceful and stable are having good starting 
characteristics 

The electrode wire driving unit must have a wide 
range of speed adjustment and be capable of maintain 
ing a constant speed regardless of fluctuations in load 
on the motor. These characteristics are necessary 
since the welding current and metal deposition rate ar: 
direct funetions of the wire speed. In addition, special 
attention must be given to the starting and stopping 
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Fig. 6 Residential re- 
frigerator compressor 
housing 


Fig. 7 Macrograph of a typical 
fillet weld in ‘'/,-in. thick mild- 
steel plate 


Burn- 


backs’? will result from a slow start after the are is 


characteristics of the electrode wire drive unit 


struck or from too rapid deceleration of the wire when 
the weld is stopped \ delay in stopping the wire at 
the end of a weld can cause the electrode wire to freeze 
to the weld. Dynamie braking of the wire drive motor 
provides a convenient method of controlling the decel 
eration of the wire at the end of a weld 

The welding gun is also an important component 
It must be designed to guide the electrode wire, intro 
duce the welding current into the electrode and direct 
the inert gas shield evenly around the ar Ciood gas 
coverage is ol prime importance and it is achieved with 
relatively low gas flows in this welding process due to 
the stabilizing effect on the are of the wire coating 
Semiautomatic hand welding ins should also inelude 


the operator's controls 


Application 

An application demonstrating some advantages of 
this straight polarity process over a reverse polarity 
process is the fully automatic welding operation on the 
residential refrigerator compressor housing show 
Fig. 6 Che joint is a lap weld Comparati 
for both processes is given in Table | 

The material to be welded is 0.078-inch thick, dee p 
drawn rimmed steel The work is fixtured and rotated 
at an angle of 15 deg from the horizontal with the torch 
located in a vertical position directly above the work 
The same welding speed was used for both process 
since the fixture was driven by a constant speed motor 
Although the same current of 360 amp was used in both 
cases, the straight polarity process deposited more m 
and produced a wider bead This made the fit up 
critical Penetration was another factor that redu 
the occurrence of rejects with the straight polarity 
SS The more shallow penetration occurring 


straight polarity process reduced the tendency to burn 


through the thin wall section It also reduced the 


dilution of the weld metal by the core metal of thy 
Another advantage is the 50°, 
can be 


and the effective ga 


rimmed steel 


tion in gas consumption ittmbuted 
quiet are characteristi 


pro ided by the welding gur 
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HORIZONTAL FILLET 
WELDS 
WELDING SPEED 


STABILIZED CONSUMABLE 
ELECTRODE 
D.C. STRAIGHT POLARITY 


CONSUMABLE 
ELECTRODE 
D.C.REVERSE 
POLARITY 


re) 


WELDING SPEED-INCHES PER MINUT 
wr 


E-6010 
MANUAL WELDING 
(INCLUDING CLEANING 
AND ELECTRODE 
CHANGE TIME) 


6 4 6 8 6 2 6 
FILLET SIZE- INCHES 


Fig. 8 Comparative welding speeds for horizontal fillet 
welds 

A typical fillet mild-steel plate is 
shown ith | ig 7 

A study of the rel 


as compared to 


peeds of this proe 
obtainable from a 
reverse-polarity cot clrode process and from 
a manual stick electro in Fig. 

Phy ical propertie ol osited weld metal are given 


in Table 2 


Conclusion 
It has been shown 


metallic oxides to the 


vidition of a coating of 

tee| electrode wire 
for inert-gas cor elding has led to 
the development velding process 
for mild steel is pro table for semiauto 
matic, fully autor cand plug elding, and is char 
acterized by high metal d ition rates, good penetra- 


tion and good are 
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Fig. | Contour beveling device installed on a pantograph-type flame-cutting mac)ine 


CONTOUR BEVELING WITH 
THE ELECTRONIC TRACER 


BY HOWARD CARY AND R. F. HELMKAMP 
julomatic contour beveling with Introduction 


‘ Contour beveling with the so-called “electronic tracer 
electronic tracer lends to reduce han- the of practic: 
dling and subsequent operations in It has grown out of the development of the flam 
. cutting process as a production tool and its mechaniza 
prepartrgq gas-cul seclions tion for straight-line and shape-cutting of steel plate 


with squared edges. The increasing use of irregularly 


for welding assemblies 


shaped steel] weldments requiring heveled edges for 


full penetration welds focused attention on the need 


for automatic contour flame-beveling equipment 


Howard Cary ry nal Superintendent, Marion Power Shovel ¢ n short, automatic contour flame beveling eliminates 
Marion, RF. Helmkamp Machine (ias Cutting Specialiet. A In ho m 
Kee thon om New N.Y 


additional materials handling by accomplishing the 
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Desire and Need for Contour Beveling Equipm 


original pattern cut 


that the straight edge cut on irregular steel shapes need 


additional handling for lavout 


eling operation 


ate what is obviously extra han 


ong be appare nt before equipme nt 


ttlable to meet the need Pio 


me-cutting equipment tor contout 


recently been faced with a pro 


ch there was no st wuidard equip 
the job in their own way witl 
in the welding and cutting field 
of bridge expansion jomit 
omplished for the first time o 
eral vears ago Originally. these 
i cin. Opening at fop and 


neers wanted 


the straight edge slot did not re 
h, the tapered 
ot the 


CXPansior om 


his job involved a manual tras v 


a torch holder modified to hold a special ty 


the 


nig ce ee t} i mecha 
ng device and the torch itself 


el Vioreo el thy ‘ ol thre 


expansion joint had no relationship to velded jor 
The greater use of the welded joint, along with the 
de elopment of the electronu trace! have vivel 
greater impetus to the deve t ol itomatrt 
tour flame beveling Klame-cut weldments requiring 
beveled edges are being used increasingly for many of 
the major structural components of heavy machine 
equipment The problem snot how to get a beve 
on an irregular shape, but how to get iutomat 
while cutting the steel pattern the first time, theret 
eliminating handiing for layout, setuy d 
tional beveling operator lter the straight edge cut 


Shovel, where the use of weld 

has grown fast as the weld 
mvestigatior of the problem 

hiected to d oad 

ed for complete eld penetrat 

Full weld penetratic th 


plete penetration we ad are per fied more 
more for shovel component weldment ich crease 
the volume of bevel flame cutting required he 

iw Ik a ae scription of the flame-cutt ng sequence il 
this plant vhich for ed attention on the eliminatio 
of extra material move ind led to the adopt 
iutomatic contour flame beveling 

Kleetric eve chat flarne cutting” produce most o 


1 parts making up the 


Chis means 


otd be itise ol 


elopment of 


ent 


Parts produced by the chain burning method are 
square edge cut or blanked, It was found that auto 
matic chain burning with sul equent beveling using 


portable semiautomatic equipment ts less costly than 


yvorking to layout ind initially cutting bevels with 
portable equipment 

Square edge cuts are obtained with automatic burn- 
tracer or other 


mist 


Ing equipment Whether the electroni 


types of tracing devices are used parts square 


edge eut that require a beve ed edge he further 
proces ed Of necessity, the parts that require hevel- 
ing or further processing the preparation department 
must be separated ty those not requiring additional 


The part 


processing ididitional work are 


routed first to a ivout area and then to the flame- 


cutting aren 


At the layout ares purts are checked against blue 
prints ind lavouts are made on an individual basis for 
the pieces required, indicating bevel type angle, loca 


tion and other specification Ih process requires 
handling and moving part that require bevels——three 
times against oniv once for part hot requiring 


need to reduce manufacturing 


costs focused attention on these « i material moves 
handling, an 
ould 


flame cut bevels o part ol irregular contour 


rk with the ele 


In an effort to reduce the cost of ¢ 


ittachment wa liggested that automatically 


It was 
reque sted that th 


tronic tracer and be keyed to the template to provide 


beveled edges where desired 


General Equipment Description 


sefore gomg into specific job applications, a general 


equipment cle eriptior ind some of the principles Ili- 


olved in contour beveling th the eleetronie tracer 
should be set forth 

Contour bevelimy clon th special attachments 
operating singie or multiple torches on present stand 
ird equipment resulting Corel and continuous 
bevel on an irreg tour lhe torch is mounted 
on a segment of a cle so designed that the projection 
of the center of the cutting tip intersects the center line 
of the erticle reve y support member at the layout 
control ol the material to te il (Open closed 
bevels may be cut The torch need only be revolved 
ISO” to change the etting ! open to a closed 
hevel lemplate ire mp lor square edge 
cutting provided the out ( dered the bottom 


\ bevel around an entire contour requires one 360 
revolution of the tore} I} complished 
tronically \ svnchro-transforme pick up the di 
rection inal from chro-transmitter in the elec 
tronic tracer a t progress d the template 
Phe torch is revolved | mort cording to the sig 
nal received from the hit ontrol transformes 
Che torch revolutio iby th that of the tracer 
drive wheel and pre i i i iit bevel at a preset 


tour beveling heads An oat 
fined to the 
rut } | } 
ed angie on the contour traversed 
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Application of Equipment 


for Low Volume Production 


Fig. 2 Close-up view of at- 
tachment clearly revealing 
segment arrangement for 
setting bevel angle of the 
torch 


Figure | shows the 
contour beveling device 
installed on a panto- 
graph-type flame-cutting 
Figure 2 
shows a close-up view of 


machine, 


the attachment clearly 
revealing segment ar- 
rangement for setting 
bevel angle of the torch. 

Preliminary experi- 
mental cutting with the 
apparatus indicated the 
need for establishing cer- 
tain operating conditions 
The most important was 
that the templates for 
the electronic tracer re- 
ferred to the top of the 
cutting table (or under- 
side of the plate being 
cut) regardless of the 
thickness of the material 


Fig. 3 Parts being flame-beveled from 1'/;-in. thick 


material 


Fig. 5 Another view of beveling attachment shown cutting 
contour piece from °/,-in. thick material 


or the bevel angle. The axis of the vertical revolving 
torch holder tube follows the identical path of the auto- 
matic tracer. When the torch is in the vertical posi- 
tion, it follows this same pattern and makes a squared 
edge cut. As the torch is tilted for bevel cutting, it ix 
important that the axis of the torch intersects the axis 
of the vertical torch holder tube at the top of the burn- 
ng table 

In adjusting for various thicknesses of material, the 
torch must be moved along its axis in the torch holdet 
rather than move the vertical tube up or down. By 
maintaining the intersections of the axes at the lower 
face of the material being cut, the same templates for 
square edge cutting can be used for bevel cutting with- 
out dimensional changes... the toe of the bevel being 
at the same location as the square edge. Sharp corners 
must be avoided on all but very thin plates or unless 
the bevel angle is quite small. The flame path on the 
top surface of the plate being cut becomes greater as 


Thus, 
if the radius is too small, the eut will be extinguished 


bevel angle and plate thickness become greater 


because travel speed is too high. 

Obviously, cutting conditions such as oxygen pres 
sure, travel speed, tip size and other factors must be 
determined according to the thickness of the cut, not 


of the material. Figure 3 shows parts being flame cut 


Fiz. 4 Beveling attachment in process of cutting piece 
from °/,-in. thick material 


Fig. 6 Completed bevel-cut piece is shown adjacent to 
plate from which it was flame-cut 


be 
o 
ailing 
| 


from | to '/yin. thick material. Thinner material is 


also readily cut. Figures 4 and 5 show the beveling 
attachment at various stages cutting a plece from git 
material. The resulting piece and scrap are shown in 
Figure 7 shows a template and the resulting 


In all of the fore 


Fig. 6 
piece made from in. thick steel 
going cases, the bevel angle was 30° around the cut 


The design of the equipment is such that the vertical 


tubular torch holder revolves the same as the driving 
wheel on the tracer and thus always cuts a bevel. On 
pieces where the bevel is not req ured, the torch 1s 
tilted up until its axis is vertical. Weldment design 
is extremely important in order to utilize the contour 
beveling equipment to its best advantage seveled 
edges should be restricted to the least number of pieces 
in the weldment However, pieces requiring any 
bevels mav be beveled extensively Bevel angles must 
be held constant and should all be from the same side 
of the plece Sharp inside corner hould be avoided 
hut outside eormers can be obtained vith prope! manip 


ulation of templates 


Application of Equipment 
for High Volume Production 


\ unique multiple-toreh contour beveling and con 
tour welding installation at the W h Construction 


Co., Portland, Me., points up some of the remarkable 


production techniques of which modern indu 
capable, and underscores the relationship between 
contour beveling and contour welding on a high volume 
production job 

Until recently, automatic machine welding has beer 
of the straight-line variety Automatic contour. or 
shape welding is now an accomplished fact in commer 
cial practice 

At Walsh Construction, automatic contour welding 
on steel casings, tour at a time preceded by automat 
contour beveling, is an industrial example of things to 
come in the synchronized use of welding and flame 
cutting tools. It is also an outstanding example of 
the adaptability of welding and flame-cutting equip 
ment to automation which reduces materials handling 
labor costs and speeds produc tion 

The production sequence is accomplished on a pentag 
onal table with five stations, resulting in an unprece 
dented production rate. The speed of the operation 
requires & high degree of accuracy in the automatir 
positioning of the casings for both contour beve ing 
and contour welding 

The installation makes use of four contour beveling 
heads at one station ind four automatic inert vi 
shielded metal-are welding heads at another, each 
of four being mounted on a pantograph-type flame 
eutting machine. The machine barrels of the four 
automatic heads are mounted on the operating bar ol 
the cutting machine. The head motors are stationary 
above the eutting machine An elecetronu tracert 
guides the four beveling heads on one cutting machine 
while a magnetic tracer guides the four inert-gas meta! 


are welding barrels on the other 
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Fig. 7 Template is shown next to resulting piece made from 
/.-in. thick steel. Bevel angle is 30 deg around the cut 


Fig. 8 Contour flame beveling is in process on four steel 


casings ata time. Cutting speed is 15 ipm 


Welding speeds average 15 ipm, as do the flame 
cutting speeds, so that once the production sequence 
is in full operation both welding and cuttmg go on 
simultaneously on different sets of four casings without 
one operation dela ing the othe Hlere is the sequence 


after the steel casing ome olf a roll conveyor system 


and are placed or the pentagonal table 
Four steel casing lO. in diam by ein, wall 
are loaded manial it the first station locked ith post 


tion and starting holes drilled The pentagonal table 


tation where the lug 


is then indexed to the second 


holes in the casings are flame cut, four at a time, with 


‘At be e| hole it nm diam the other 
a 3- by Il-in. oblong hole These holes are designed 


to receive insert lug vhich facilitate the eventual 


handling of the finished casing pecial equipment 


Figures 8 and 9 show the contour beveling in progress 
Figure 10 shows completed bevels 1 in. thick steel 
casing? 


After the beveled cuts are made the casings, the 


pentagonal table Lomat dexed to the third 
station Here the insert lugs and combination imeert 
Contour Beveling 153 
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Fig. 9 Another view of contour flame beveling with four 
beveling barrels mounted on the operating bar of a panto- 
graph-type shape-cutting machine 


Fig. 10 Completed bevels made in */,-in. thick steel casings 


velde d 


manually with stick electrodes in preparation for auto- 


lugs are positioned mechanically and tack 
matic contour welding. The insert lugs are steel forg- 
ings with a 20° bevel so that when they are positioned 
into the casings a V groove is created, providing an 
excellent joint for automatic contour welding. Con 
tour beveling such as this demonstrates forcibly the 
reduced handling in preparing flame-cut sections for 
welding. 

After tacking at station three, the pentagonal t ible 
is automatically indexed to the fourth station where 
the four welding heads—using argon plus 20; oxygen 
as a shielding gas—weld the insert lugs which had been 
tacked into the lug openings. Figure 11 shows four 
welding heads in action Figure 12 shows another view 
of station four 
Note the machined “blind” holes in the lugs which 


facilitate eventual handling of the finished casings with 


Figure 13 shows completed welds 


special equipment designed for the purpose 


‘ : 


The pentagonal table ts indexed again and releases ~ 
the four casings to a roll convevor where they proceed 
to heat treatment As the casings move ilong the ro 
conveyors there is a slight pause at the preheat stato 
Here the casings are subjected to open-gas flame fo 
preheat of the weldments as a precautionary meas 


to the heat-treat process 


Conclusions 


Automati contour beveling with the electro 


tracer i8 a new development desig ned to reduce ha 


dling ind subsequent operations in preparing gas- 


sections for welding assemblies In addition, it ope 


up greater possibilities for automatic contour weld) 


While the economics of its use are que stionable On : 
job work and short runs—setup, for example is 
consuming on jobs that are intermittent substanti 4 


advat tuges are obtamed on produc tion work of a re 


petitive nature. It offers decreased handling, decreas 
secondary handling and greater uniformity of bevel 
and joints. In short, it offers users lower costs, im 
proved delivery and a better product 

Moreover, industry today is progressing into fabrica 
tion schemes which involve contour welding. Prepara 
tion of the joint by automatic contour b veling is es 
sential to achieve the best economies for this type ol Fig. 12 Another view of four automatic welding heads 
production work used to contour weld four steel casings at a time 

In summing up, once again we can say that yester 
day's challenge ts today’s accomplishment On ol 
ume production runs where the beveling requirement 
is constant and repetitive, we have seen how easily the 
operation is accomplished We also have seen that 
where requirements are not constant it 1s possible to 


obtain automatie beveling on contour cuts keyed to 


templates in such a manne that on edge requiring 


Fig. 13 Completed welds on steel casing 


beveling the template vill be so marked and the 
torches will automatically cut the bevel 

In econnectior with productiot ort where bevel 
requirements are not constant or where arying degrees 
of bevel are required, engineering design studies that 

implify some of the present bevel requirements would 
be of tremendous advantage to industs Work with 
engineering design i ire to produce simplified bevel V 
requirement Mas piect no call for bevels of 
arving degree \ constant req ement is & big ad 

intage on productio or 

In general, ther ¢ have another impressive example 
of the wav flame i! y and elding tools are playing 

ery strong roles ynificant, cost-saving production 


trends, demonstrating a high degree of adaptability 
Fig. 11 Four automatic welding heads in action on four nd 


steel casings at Walsh Construction Co., Portland, Me. to mechanization and Lomalio ong with a grow- 
Welding speed is 15 ipm ing versatility of application their own right 
May 1956 Cary, Helmkamp-— ontou Bevelina 15 


: 
] 


SOME ASPECTS OF THE 
METALLOGRAPHY OF STAINLESS STEEL 
AND STAINLESS-STEEL WELDMENTS 


These 1 2-Cr steel multiclones are used to separate catalyst 
from oil refining stock 


The American [ron and Steel Institute recognizes some 
35 different grades of stainless steel, the principal types 
of which are listed in Table 1, divided into three basic 
groups 

1. Chromium base (quench hardening or marten- 
sitic), These range from 11 to 18° chromium with 
carbon increasing with chromium content, 

2. Chromium base (nonhardening or ferritic), 
These contain from 11 to 27° chromium with rela- 
tively low carbon 

3. Chromium-nickel base (austenitic). These con- 
tain 16 to 26°7, chromium and 6 to 22°, nickel, and re- 
main substantially austenitic 

To these several bases may be added various other 
alloying additions singly or in combination for special 


purposes: 


1. Molybdenum to improve strength at elevated 
temperatures and to enhance resistance to 
certain types of corrosion, 

2. Titanium or columbium and tantalum to pre- 


clude intergranular corrosion, 
G. V. Smith was associated with Fundamental Research Laboratory at the 
time that the paper was prepared. He is now with the School of Chemical 
and Metallurgical Engineering, Cornell University, Ithaca, N. Y. 
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Differentiation of the several micro 
constituents of stainless steels can 
generally be accomplished with certainly, 
provided that several elchants are 


used in turn 


BY G. V. SMITH 


Silicon to improve resistance to oxidation and 
carburization. 

Aluminum to reduce quench-hardening of chro- 
mium-base steels. 

Copper to resist corrosion by sulfuric acid. 

Sulfur, selenium or phosphorus in combination 
with zirconium or molybdenum for improved 
machinability. 


Constitution 


To provide a background for discussion of the metal- 
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Fig. lron-nickel and iron-chromium constitution diagrams. 
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of Stainless Steels. Aborn 


Table 1—Principal Types 


Class fi pe ( \ elements 
Chromium base 110 0 15 max 11.5-13.5 
quench-hardening martensitic 120) 0 16min 2 0-14 0 
140) 0 60-1. 20 16 0-18 O MoO 75 max 
Chromium base 0 0 12 max 140-18 O 
nonquench-hardening ferritic 146 0 35 max 23 0-27 .0 N 0 25 max 
0 08-0 20 16 O 8 
08-0 20 17 0-190 O-10.0 
0 04-0 OR/ 
mex | Is 20.0 0 
Chromium-nicke] base 10 0 25 max 24 0-26 0 19 0-22 0 
austenitic 0 O44 
161 (8 max O-18 0 Mol 75-2 30 
$21 0 OR ma 17 8 O-11 0 


MATA 


lography of stainless steels and stainless-steel weld FeCr Although the solubility of iron or chromium in 
ments, it is necessary to have an understanding of the sigma is relatively restricted, note that this phase may 
iron-chromium, iron-nickel, and jron-chromium-nicke! occur at quite low chromium concentrations In fact, 
constitution or phase diagrams. At the same time, if recent studies of commercial chromium ferrites place 
must be recognized that other elements will be present the lower limit at the order of 130; chromium at 900° F*, 
in all commercial steels and that these will alter the The most important additional element in the straight 
phase relations The iron-chromium and iron-nickel chromium steels is carbon, anc the resulting constitu- 
diagrams are shown in juxtaposition in Fig. 1. Wherea tion after rapid cooling from temperatures of maximum 


Z Carbon promotes the for- 


increasing chromium restricts and eventually closes the gamma is shown in Fig 
t the mation of austenite, and consequently opposes the 


gamma phase field. inereasing nickel exerts ju 
tende ney ol chromium to close off the gamma field It 


opposite effect and widens the range of gamma stability 


In either case, ferrite exists at low and high temperature is to be noted. however, that a fully austenitic condition 
In the iron-chromium diagrams these two phases merge at heat treating temperature can be as hieved only when 


into one another when the chromium content is greatet the chromium content is less than about 20%. Con- 
than about 13°, chromium. Nevertheless, the micro 
structural appearances of these two forms of ferrite are 
readily distinguished in many alloys and it is commor 
Ay * METASTABLE AUSTENITE 
to speak of delta or high temperature ferrite on one 48/ , Ag* STABLE AUSTENITE 
hand and alpha or low-temperature ferrite on the other / C * CARBIDE 
F FERRITE (FR 
Another feature of importance in the tron chromium “y . , VE (PROM AUSTENITE) 
/ Fo * DELTA FERRITE 
diagram is the occurrence of the sigma phase, a hard . / ‘ (HIGH TEMP) 
brittle, nonmagnetic phase based on the compound 4 


PERMANENT CARBIOES | 


— RETAINED AUSTENITE ST-7 A 
be 
A+¢C 


Fou 

Sor WICKEL 
AUSTENITE TRANSFORMS LEGEND 

TO MARTENSITE j ao aueremT Fig. 3 Iron corner of Fe-Cr-Ni system (0.1% C) after 

a M F + FERRITE rapid cooling from temperatures of maximum austenite 
M MARTENSITE | | formation. ASM Handbook 

SHADED ZONE 

“a COMPRISES 

*feONG aAove sequently alloys containing more than this amount of 

32 chromium can never be heat treated to a fully marten- 


sitie structure. The solid line within the figure encom- 


Fig. 2. Iron corner of Fe-Cr-C system after rapid cooling passes the compositions of commercial chromium stain- 


from temperatures of maximum austenite formation. Aborn 


less steels, with the two towers corresponding to high 
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0 ma 17 0-19. 0 exc 
3 
} 


VA Vi \/ / 
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WEIGHT PERCENTAGE NICKEL 


ASM Handbook’ 
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(A) HCL-PICRIC (8) FERRICYANIDE (C) ELECTROLYTIC 
ACIDS IN ALCOHOL REAGENT AT 70F CHROMIC ACID 


Fig. 5 Microstructure of 18 Cr-8 Ni-Mo steel containing 
austenite, sigma and carbide etched with different reagents. 
Dulis and Smith.” X 1000 


COLD ALKALINE FERRICYANIDE 


| 
SHR 46 HRS 750 HRS 5000 HRS 
4 


AS QUENCHED 
FROM OF 


| 


PICRIC -HYOROCHLORIC ACIDS 


Fig. 6 Sigma and carbide formation in 18 Cr-8 Ni-Mo 
steel at 1500" F. Dulis and Smith.’ X 1000 


carbon types 420 and 440. The different phases which 
may be present in these steels are as follows: delta 
ferrite, alpha ferrite, austenite, carbide and sigma 


Typical structures and microstructural differentiation 


of the phases will be illustrated below 


Fig. 4 Equilibrium of Fe-Cr-Ni alloys at 650° C (1200° F). 


(c) X1000 (d) X1000 
aANOc!8-8-Mo bANDd 


Fig.7 Nitrogen pickup during creep rupture test at 1500 F. 
Smith, ef al.° 


Table 2—Classification of Etchants for Austenitic Stainless 
Steels. Dulis and Smith’ 


HCl-pierie acids in alcoho! 
Acid reagents Aqua regia 
Mixed acids in glycerol 
Alkaline ferrievanide Ferrieyanide solution (used cold 
reagents / Ferricyanide solution (used hot 
Chromic acid 
Sodium eyanide 
Oxalic acid 


Llectrolytic etchants 


Table 3—Action of Etchants on Microconstituents of Auste- 
nitic Stainless Steels. Dulis and Smith’ 


i/kaline 
ferricyanide 
herd (cold) Electrolytu 
reagents (M urakami's) etchants 
Austenite Attacked Unaffected Slight attach 
Sigma Relief Unaffected Attacked 
Carbide Relief Attacked Attacked 
Ferrite Relief Unaffected Relief 


* Exceptions deseribed in the reference 


The constitution of the iron-chromium-nickel alloys 
after rapid cooling from temperatures of maximum 
austenite formation (1900-2000° F) is shown in Fig. 3 
It is evident in this ternary section that the range of 
compositions in which austenite is stable at room tem 
perature is quite restricted, and that the commercial 
—~S8Ni and 25Cr — 20Ni grades of austenitic staii 
less steels lie within the field of metastable austenite 
whereas the 17Cr — 7Ni steel is at the border line of this 
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phase field. Metastable austenite may exist indefin 
itely unless the steel is plastically worked or cooled to 
subatmospheric temperatures 

The final section that we shall consider, Fig. 4, shows 
the phase relations at 650° C (1200° F) under equilib 
rium conditions, a state toward which these materials 
will tend when heated in this range as during welding 
or during service at elevated temperatures. The phases 
here encountered are, with one exception which will be 
mentioned, the same as those encountered in the 
straight chromium grades, but the predominant phase in 


commercial steels is now austenite rather than ferrite 


Microstructural Differentiation 

Before attempting differentiation by microscopic 
means of the several phases present in the stainless 
steels, it is vital to insure that proper polishing pro 
cedures have been employed, so that the surface to be 
examined is free of so-called disturbed metal Other 
wise false structures will be observed. This is especially 
true of the austenitic steels and may necessitate the 
use of electrolytic polishing before the true structure 


can be developed. 


Austenitic Steels 

Turning now to the differentiation of the microco: 
stituents, let us consider first the austenitic steels he 
various etchants which are widely used for austenitic 
stainless steels fall into three broad categories as listed 
in Table 2 The actions of these etchants on the irl 
ous phases that may occur are summarized in Table 3 
One of the most useful reagents which reveals all the 
phases present is the alcoholic solution of pierie and hy 
drochloric acids It may be necessary to increase the 
amount of hydrochloric acid when etchi gy certain stee 
The ferricyanide and elec trolytic re agents, on the other 
hand, are selective in their attack. The former reagent 
actually acts by staining, but the different colors pro 


ation igure 


duced are not reliable criteria for identifi 
5 illustrates the effects of etching the same sample ir 
three different etchants for the purpose ol differentiat 
ing the different phases This sample of I8Cr BNI 
Mo steel had been in creep test for 3000 hr at 1500° I 
The massive phase not stained by ferricyanide but 
attacked by the electrolytic etch is “signa” phase (now 
known to be a mixture of sigma and chi or chi alone 
which has properties similar to sigma but a different 
crystal structure, and oecurs in grades contal 
molybdenum Ferrite, if it had been present tld 
have appeared in relief in the first etch and be 
stained or unattacked by the latter two reagent \ 


illustrated, the different pha es cannot be differentiated 


Table 4—Proposed Method of Etching Identification of 
Microconstituents in Austenitic Stainless Steels. Dulis and 
Smith 


l Remove disturbed metal by repeated polishing 
wid reagent 

2 ire and hydrochiorw acid 

4. Repolish and etel Ad alkaline 

4 Rey ish and etcl we i 
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by means of any one etchant, but rather, it is Hecessary 
to use several in succession, as for example in the pro- 
cedure recommended in Table 4 

In further illustration of the effectiveness of such an 
etching procedure Fig. 6 will be of interest This 
shows the relatively rapid precipitation of carbide and 
the much slower precipitation of “sigma” (chi) phase 
in I8Cr~ Ni-Mo steel at 1500° F. Only the carbide 
phase is revealed by the ferricyanide reagent; both car- 
bide and chi are hown by the ac id reagent 

When delta or high temperature ferrite is present as 
a minor constituent in austenitic steels, it is generally 
present as stringet On heating at elevated tempera- 
tures, delta ferrite transforms to sigma, and the process 
of transformation may result in a constituent of multi- 
phase appearance which presumably comprises sigma, 
ferrite and austenite and possibly carbide. Upon com- 
pletion of the transformation, the sigma that has de- 
veloped has much similarity to delta ferrite in the acid 
etchants 

It is often helpful to supplement microscopic examina- 
tion by measurement of other properties. Thus, since 
delta ferrite is ferron agneti hereas austenite, carbide 
and sigma are not 1 rmeability measurements may be 
used to confirm the results of metallographic examina- 
tion (nother example of the helpfulness of other tools 
is the use of microhardne indents to reveal differences 
in hardne in one example, a particle of sigma was 
found to have a hardne of approximately 750 dph 
whereas hardness of the aust matrix was 150 dph 
Sigma phase table only at temperatures below 
some 1600-1700° F, and if a sample of austenitic steel 
containing sigma is heated above this range, it is to be 
exper ted that the sigma will redissolve in the austenite, 
Curiously, however, it sometimes does so by first form 
ing delta ferrite, which in turn dissolves in austenite 
This sequence of events has been confirmed by mag 
netie perme ability measuremet! 

The staint teels have a strong affinity for nitrogen 
avd may absorb this element from the atmosphere dur- 
ing prolonged exposure at elevated temperatures, Fig 
exhibit either a Wid- 


7 Phe nitric that form mi 
manstatten or lan ur for 
\ i last « 


cample of macrostructures of austenitic 
teels, Fig. 8 shows the effeet of cold working and of the 


reheating of uch materia ontrast to unworked 
meta Not only do the u p bands appear on 
working, but in a number of the leaner austenitic steels, 
transiormation to territe mart ite) also occurs On 
heating in the so-called s« tization range, wherein 


earbide precipitates, this precipitation occurs along the 
slip ha d Wi cold vorked meta hereas ;f occurs aj 
most exclusively at the grain boundanes m unworked 


Tri tal 


Martensitic and Ferritic Steels 


The constituent to be differentiated in ferritic or 
martensitic stale Lee ire delta ferrite alpha ferrite, 
marts ite, carbide igma and retained austenite 
Annealed and « 


ienched rostructures of the chro- 


Slainless Steel 159 


CARBIDE PRECIPITATION x130 


COLD WORKED TO 


Fig. 8 Microstructure of 18 Cr—8 Ni steel after various treatments. Aborn and Bain’ 


ANNEALED I1550°F ANO 
FURNACE COOLED 10 1100°F 


Fig. 9 Annealed and quenched and tempered microstruc- 
tures of 12 Cr stainless steel. Aborn'® 
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mium stainless steels reveal quite conventional-appearing 
microstructures, and as with the austenitic steels, it is 
the appearance of the sigma phase after prolonged heat- 
ing at elevated temperatures that may cause difficulty 
because of its similarity to carbide under many etchants 
However, sigma may be readily differentiated in these 
steels by contrasting the appearance after etching in 
glyceregia with that after etching in an alcoholic solu- 
tion of pieric and hydrochloric acids. 

The characteristic appearance of the microstructures 
of several commercial! steels are shown in the following 
several figures as etched in picrie and hydrochloric acids 
in aleohol. Figure 9 shows the annealed and quenched- 
and-tempered microstructures of Type 410 steel (12 Cr); 
Fig. 10 shows the annealed and quenched microstruc- 


Tue WELDING JoURNAL 


QUENCHED" ANNEALED” x 500 

| COLD WORKED x 2200 
| 


Fig. 10 Microstructures of 17 Cr stainless steel. Bain 


Fig. 13. Macrograph of manual arc austenitic weld in 1.5- 
in. plate. Miller and Houston’ 


QUENCHED 


Annealed and quenched microstructures of stainless 
cutlery steel. Bain'’ 


AS WELDED STABILIZED AFTER WELDING 


Fig. 14 Microstructures of 18 Cr-8 Ni-Cb weld metal, 
Vilelia.” X 500 


Weldments 


turn to the metallography of stainless 

veldment Here meerned not only with 

het Veer Wing with welds he 

tween stainl as well as with 

weld betwee ol iil ‘ lor tainless-steel 

electrodes may be | noi lf case cited, as 
lor example in we 

Phe macro-appearan i lment is often helpful 

in defining the regior wou rest, big. 12, eg heat- 


one ine ele netal. ane at 
Fig. 12 Macrograph of two-pass submerged-arc aus affected 2 de I, and the path 


tenitic weld, with manual root passes in 1|.5-in. plate 
Miller and Houston’ is another exan of a macrograph of a weldment, in 
this case a multips | The specimens for these 


of fracture th Lructure Figure 14 


photomacrograp! prepared hirst providing the 
tures of Type 430 steel (17 Cr), in which delta ferrite entire section with olish suitable for microexamina- 
will be noted; and Fig. 11 shows the microstructures of tion; this is not near! o difficult as it may seem. 


cutlery stainless steel (perhaps 13Cr — 0.4C) in the a Etching was the complished electrolytically in a@ 


nealed and quenched conditions 10°%, solution of chromic acid 
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Fig. 15 Dendritic voids and trapped slag in 18 Cr-8 
Ni-Cb weld metal. Vilella* X 100 


In interpreting the microstructures of weld metal it 
is well to keep in mind that welding is analogous to cast- 
ing. Hence microstructures may show all the char- 
acteristics of a casting; for example, the dendritic struc- 
ture in the left half of Figure 14. In this case, the 
microstructure consists of dendritic ferrite, which is 
often intentionally present in austenitic weld metal be- 
cause it minimizes weld cracking, along with small car- 
The second half of the 
illustration illustrates the breaking up of the dendritic 
structure as a result of reheating for 2 hr at 1600° F. 
A similar breakup would tend to result in the passes of 


bides in an austenitic matrix. 


a multipass weldment as a result of the heating during 
subsequent Pisses 

The various kinds of defects that are common to a 
casting may be seen in weld metal, as for example the 
slag inclusions or dendritic shrinkage in the cored aus- 
tenite of Fig. 15 

When ferritic steels are welded with austenitic elec- 
trodes, a zone of martensite often occurs, Fig, 16, either 
in the base metal as a result of rapid cooling or in the 
dilution zone as a result of alloying combined with rapid 
cooling. Figure 16 provides an example of such micro- 
structure. Another possibility that may be expected 
in ferritic-austenitic weldments is the migration of car- 
bon to the interface and into the austenite, Fig. 17 
This phenomenon may occur during prolonged service 
at elevated temperatures 


Summary 


Starting with a properly polished specimen, the 
differentiation of the several microconstituents of stain- 
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MARTENSITIC 


HEAT -AFFECTED 
BASE METAL 


Fig. 16 Martensite in heat-affected zone of 25 Cr—20 Ni 
stainless bead weld on 2.25 Cr—1 Mo steel. Longitudinal 
section. Doty.'' X 100 


Fig. 17 Carbon migration in ferritic-austenitic joint. 
Mochel'* 


less steels can generally be accomplished with certainty. 


It is usually necessary, however, to use several etchants 


in turn, since there is no single etchant that will simul- 


taneously provide an effective differentiation of all 


microconstituents, In some cases it is helpful to em- 


ploy other metallographic tools such as microhardness 
or X-ray diffraction tests. 
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RESISTANCE WELDING DUCTILE JOINTS 
IN COMMERCIALLY PURE TITANIUM 


BY R. WICKHAM 


Author indicates that high-ductility 
resistance welds in commercially-pure 
titanium can be produced provided 
all welding variables are 

closely controlled 


R. Wickham is « 
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n weld: 
ductility 


with the precise heating, cooling, and pressure cycles 
of the modern electronically controlled welding machine, 
welding engineers at Marquardt Aircraft Co. have de- 
veloped extremely ductile, high-strength resistance- 
welded joints in titanium 

The principal problems that had to be overcome were 
embrittlement due to contamination of the weld nugget 
by the air, limiting the penetration of the fused zone of 
the weld, control of grain size and orientation, keeping 
the resultant weld shear strength at a reasonable and 
uniform level, controlling the size of the heat-affected 
zone of the weld, and determining the effect of the many 
welding machine variables on the resultant properties of 
the weld 

Standard procedures for welding nonhardenable 
stainless steels and high-temperature alloys were not 
satisfactory for welding nonhardenable titanium.  Pre- 
cive heat control and a definite heating and cooling 
cycle beeame the primary objectives as they are in 
fusion welding titanium where maximum ductility is 
desired The use of controls on the welder control 
panel normally used for hardenable steels was investi- 


gated to obtain the optimum heating cycles desired. 


Welding Conditions 


The material used in all testing was commercially 
pure titanium, MST Grade I[f. The material was 
0.040 in. thick, had an average ultimate tensile strength 
of 90,000 psi, a vield strength of 80,000 psi, and an 


elongation to fracture of 20°7% measured over a 2-in. 


Fig. | 75-kva spot welder 
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gage length. The sheet was received in the annealed 
and pickled condition and could be formed 180 deg 
over a 27 bend radius (where 7’ = material thickness 
without fracture. All test joints were made on a three 
phase 75-kva press-type frequency converter welder 
A control panel designed specifically for this welder was 
used to control the welding variables. The electrodes 
top and bottom, were RWMA Class II machined to 
have a 3-in. radius dome. The electrodes were fluted 
and were cooled with refrigerated water at a tempera 
ture of 60° F at a flow rate of 2 gpm. 

picture of the machine used in this study. 


Figure | is a 


The as-received material was surface cleaned with a 
solvent preparatory to welding. No attempt was made 
to remove the surface oxide that is present on the mill 
pickled sheet. The sheet-to-sheet surface contact re 
sistance was measured using a contact resistance device 
embodying a micro-ohmmeter. It was determined 
that the contact resistance between the sheets after : 
solvent clean was a fairly consistent 175 microhms, en 
tirely suitable for the resistance welding operation 

The test specimens welded to determine the effects ot 
the welding variables on tension shear strength, cross 
tension strength and ductility were dimensioned in 
accordance with recommended AWS standards. The 
test specimens were welded in suitable aligning fixture 
to prevent bending or twisting loads from entering the 
joint during testing, All tests were performed in a 
5000-Ib hydraulically actuated testing machine 

Each welding schedule investigated produced five 
specimens for the tension shear test, five more for the 
cross tension test, and an additional two samples for 
bend testing as well as metallographic specimens. The 
final welding schedules were used to produce at least 20 
samples for each test to result in a reliable average value 
All speci 


mens were pulled to failure at a constant loading rate 


for each major phase of the investigation. 


All bends were made across the weld over a 27° radius 
(where 7' is the total material thickness of the joint) 
in a brake 

Metallographic specimens to determine weld diam 
eter, penetration, grain size, and orientation, extent of 
heat-affected zone, and presence or absence of defects 
were prepared using standard metallographic tech 
niques for polishing titanium, The specimens were 
etched in a solution composed of 1207 nitrie acid, 1; 
hydrofluoric acid, and balance water 


Determination of Welding Schedules 

Machine settings were determined using the standard 
control variables of welding current, pressure and weld 
ing time that would produce an acceptable weld in a 
material with the particular characteristics of titanium 
medium high yield strength, low thermal conductivity, 
surface resistance in the pickled condition of approx: 
mately 175 microhms and a tendency to embrittle by 
absorbing gases from the atmosphere when in the 
molten state. A discussion of the machine settings 
used in the earlier schedules will serve to define better 


the problems involved in making acceptable welds in 


titanium sheet 
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The least critical of the machine variables seemed to 
he electrode size, tip radii and electrode pressure. The 
electrode materials were RWMA Class 2 This mate 
rial has an electrical resistance that results in an opt 
mum current density through the joint to be made 
Using Class | electrodes resulted in surface burning of 
the titanuum and deformation of the electrode face 
Using Class 3 electrodes for titanium results in lack of 
sufficient penetration to make a strong weld rhis is 
due to the high current density in the electrodes and 
the tendency to bleed current through the part too 
slow ly to make a satisfactorv weld 

The tip radii and electrode size control the size of 
the nugget the outside surface indentation at the weld 
and the flow of current through the sheet to be welded 
It was found that tip radii over a fairly wide range could 
be used satisfactorily with titanium In this case, the 
titanium with its low thermal conductivity behave 
like steel 
fusion 1s 


Cherefore, the size of the electrode contact with the 


The heat that is built up at the spot to cause 


localized by the low thermal conducti t\ 


sheet and the resultant current density through the 
sheet is not critical Aluminum, on the other hand, ha 
a high thermal conductivity that spreads the welding 
heat rapidly and requires critical control of the tip radi 


to get an acceptable weld The combination of elec 
trode size and tip radii used in this investigation re 
sulted in a weld nugget diameter that was a standard 
1-5 times the single sheet thickness 

The welding pressure used in making a spot weld 
must be carefully considered when making a machine 
schedule as it is an important variable that contributes 


In addition 


pressure has a sizable effect on the outside surface 


to the amount of heat put into the weld 
dentation and on the microstructure of the resultant 
weld It was found that a variation in the pressure 
over a considerable range did not adversely affect the 
resultant weld in titanium, ‘This is due in part to the 
high vield strength of the material that pre ents surtace 
deformation at the ele« trode contact point ind in part 
to the high electrical resistance of both the surface of 


the titanium and the base metal itself This effect j 


similar to that in steel Che actual pressures u ed i 
welding commercially pure titanium are the same a 
vould be used in welding 300 serie tainless steel at 


equivalent thicknesses 

The combination of weld current and time proved { 
he the critical variables in resistance welding this mat: 
rial \s in fusion welding, the amount of heat in the 
weld iren and the manner in W hie hiti introduced ind 
distributed are the kevs to ductile high trength jot 
The original current and weld time were selected on the 
basis that would result in a minimum heating of the 
sheet for the shortest time to result in a sufficienth 
fused weld. , 


Che selection of welding current and time was based 


on at least two characteristics of titanium that tend to 


The twe 


characteristics are absorption of interstitial alloying 


reduce the ductility of a resistance weld 


elements from the atmosphere and rate of wru 
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i elding of Titanium 


growth at the temperatures that are reached in the 


weld and weld zone lo reduc e these two mechanisms 


to a minimum and at the same time obtain a sufficient 
amount of fusion and penetration in the weld, the weld- 
ing current and time were varied to put a minimum 
amount of heat into the weld for the shortest amount of 
time After several tests, it was determined that the 
short time was more critical than the level of heat in 
preventing gas absorption and grain growth. There- 
fore, a heat value near the top side ol the experimental 
range explored Wu ised and the welding time cut to 
a minimum At the same time, consideration had to 
be taken of nugget penetratiol ancl the eurrent kept 
at a low enough value to prevent excess penetration, In 
titanium, unlike many other materials, too much pene 
tration rather than too little is the primary problem 
Penetrations in exce of the limiting 80°, of the MIL 
to obtal 


specifications are en ce the penetration 


factors were controlled, however iriations in heating 
historv did not seem to have a great effect on penetra 
tion 

Che welding time is controlled in modern three 
phase frequency converter resistance welding machines 
ind pulse « veles. Weld 
ire a direct measure of the total amount of time 


Keach weld 


cycle represents of a second Pulse eycles are a 


by a combination of weld evel 
evcles 


that heat is being « reated in the weld area 


measure of the effective olume of current that is intro 
duced into the weld in each weld eycle and the rate of 
introduction of the welding current in each weld cycle 
Too low a number of pulse cycles results in such a fast 
introduction of current into the outside surfaces of the 
sheets from the electrode tip that the current is dif 
fused through the outer surfaces of the sheet resulting 
in excessive surface embrittlement and lack of fusion 
loo high a number of pulse cycles even at a low number 
of weld cycles introduces too much heat into the tita 
nium and results in embrittlement and even burning of 
the metal. It was found that the optimum setting for 
titanium to result in a minimum heating time and low 
current input was two pulse cycles and one weld eyele 
The welding time and rate of heat input (weld evcles 
titanium are similar 


and pulse cycles) used in welding 


to those used in welding aluminum On the other hand, 
the current and pre ire found to be best for welding 


titanium are very similar to those cd for stainless stee! 


Che final set of machine etting ised are shown in 


lable | 


Table 1—Initial Machine Settings 


W ling 4,000 
Pulse 2 
Weld | 
bole 2,500 
2) 
Hold 
A senes of spot ru using thi velding chedule on 


two piece of O.OAD thick material possessed the 


average physical properties given in| ible 2 All ten 


15 


Table 2—Test Results from Initial Machine Settings 


Tension shear strength, lb 2540 
Crom tension strength, lb 575 
Weld penetration, % te) 
Weld nugget diameter, in 0 200 
Sheet separation, in 0 OO7 


Bend angle acrom weld 
over 27 radius, deg 130 


Table 3—Machine Settings Utilizing Preheat 


Welding current, amp 27 300 
Pulse, evycles 2 
Weld, cycles 
Klectrode force, Ib 2,500 
ze time, 25 
Hold time, cycles OO 
Preheat current, % 
Prehe at time, evcles 


Table 4—Test Results Utilizing Preheat 


Tension shear strength, Ib 2400 
Cross tension strength, Ib 575 
Weld penetration Y sO) 
Weld nugget diameter, in 0. 200 
Sheet separation, in 0) OO4 

over 27 radius, deg 145 


ile shear specumens failed by pulling buttons from one 

of the jointed sheets. The appearance of the fractured 
joint indicated that the optimum in the way of a due- 
tile joint had not been obtained with the machine 
schedule used. While the weld did pull a button 
rather than fracturing across the pull specimen, there 
was no evidence of ductile metal flow in the nugget 
The sides of the pulled button were perpendicular to 
the sheet surface. No local flow of the nugget had 
taken place. Also, the bend angle across the weld was 
not satisfactory. The base metal and fusion welds in 
the same material are capable of bending a minimum 
of 180 deg over a 27 radius. ‘The goal of this investiga- 
tion was to obtain the same ductility in resistance welds 
or have an excellent reason or reasons for not being able 
to obtain this degree of ductility. 


Use of Preheat and Postheat 


An intense investigation was carried out to determine 
means of further lowering the amount of heat in the 
weld, Using a minimum of current and weld time to 
obtain sufficient fusion (described in the foregoing para 
graphs) still resulted in enough interstitial alloying of 
the metal from atmospheric gases to embrittle the weld 
beyond acceptable limits. In addition, the settings 
used resulted in too high a shear strength, too low a cross 
tension strength and too much sheet separation. Yet 
it should be understood that the machine schedule de- 
scribed above was the best one that could be developed 


using the standard machine variables. 


Preheat 

Borrowing from recent experiences fusion welding 
titanium, the use of a preheat was attempted to deter- 
mine whether, through its use, the welding heat could 


be reduced. The use of preheat slowly heats the meta! 
at some low current input to an elevated temperature 
considerably below the fusion temperature. The ele- 
vated temperature of the material at the time of weld- 
ing could conceivably allow the actual weld current in 
put to be reduced. Using preheat in this manner is 
rather unorthodox as it is usually used only on marten- 
sitic hardening steels. Determining the amount and 
duration of preheat and the corresponding reduction in 
welding current required extensive testing 

The preheating was done at a low current input and 
for a short time. It was found that when using pre- 
heat to reduce the weld current and time, the control 
of the current and time became very critical. However, 
with a good balance of preheat and weld heat, satis- 
factory nuggets could be produced. After considerable 
experimenting, the machine schedule in Table 3 was de- 
termined for two pieces of 0.040-in. thick material. It 
can be seen that with the use of preheat, the weld cur 
rent value can be considerably reduced from that neces- 
sary when preheat is not used. 

Using this machine schedule, the physical properties 
given in Table 4 were obtained in the sets of test speci 
mens. The use of preheat helped to increase the bend 
ductility of the joint, reduce the sheet separation to 
within acceptable limits and reduce the excessive shear 
strength. As in the first series of tests, the shear speci 
mens pulled a button from one of the joined sheets 
The appearance of the fractured nugget, while an im- 
provement over previous efforts, still did not attain the 
optimum in ductility. 


Postheat 

Further efforts were made to reduce the weld current. 
In conjunction with these efforts, the use of postheat. 
was attempted to see if the combination of postheat 
with preheat would allow a further reduction in weld 
current and whether the use of postheat would partially 
anneal or stress relieve the cooling weld nugget and 
surrounding heat-affected zone. Postheat is applied 
immediately after the weld current and serves to slow 
and control the rate of cooling. 

It was found that the use of postheat made al! the 
machine settings more critical, but still within the range 
of production feasibility. It was determined that with 
the use of preheat and postheat and the accompanying 
reduction in weld current, changes in weld current of 
as little as '/, of 1% could markedly affect the weld, It 
is, therefore, demanded that the electronically controlled 
welding machine be used when welding titanium, using 


Table 5—Machine Settings Utilizing Pre- and Postheat 


Welding current, amp 25,400 
Pulse, eycles 2 
Weld, 
Kleetrode force, lb 2,500 
Squeeze time, cycles 25 
Hold time, cycles 60 
Preheat current, % 
Preheat, evcles l 
Postheat current, % 20 
Postheat, cycles 2 
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Table 6—Test Results Utilizing Pre- and Postheat 


Tension shear strengt 2125 
(‘ross tension strength 720 
sO) 
0.200 
0.002 


Weld pene tration, ‘ 
Weld nugget diameter 


par afpon 


Bend angie acros* 
over 27 radius, deg 180 without 
fracture 


the techniques reported on herein It is also important 
that the power supply to the welding machines be 

After considerable testing, an optimum set of machine 
settings were determined using preheat postheat and 
Using 


low current. The values are given in Table 5 


this machine schedule, the physical propertie shown in 
Table 6 were determined for the test specimens All 
shear specimens pulled a button from one of the welded 
sheets. but unlike the other series of tests, there wa 
definite flow of the metal Figure 2 shows a nugget 
with no flow and, next to it, a nugget which doe show 
evidence of metal flow 

Comparing the weld properties obtained using pre 
heat, postheat and low current with those of previous 
tests not using this degree of welding machine schedul 
ing, it can be seen that the weld properti have been 
optimized in all aspects. The high shear strength has 
been decidedly lowered ; the cross tension stre ngth is now 
an acceptable value weld pe netration has not changed 
and is satistactory; sheet separation has markedly im 
proved and the requirement for satisfactory ductility 
which prompted this investigation has been realized 
(see Fig. 3 It is felt that welds with these properti 
pro ide the engineer greater assurance in the considera 
tion of dvnamuic loading 


Structure of Weld and Weld Zone 

Figure 4 is a picture of a cross section of the weld and 
weld area. The macrostructure of weld made in 
three series of tests were identical im appearance The 
actual weld nugget consists of large columnar grain 
extending outward from the sheet interface At the 


edge ot the fusion zone are more OT less equiaxed tran 


tion grains. Surrounding the weld nugget is a wel 
defined heat-affected zone which penetrates 
95°% of the sheet thickness 

Rockwell \ hardnes readings taken the base metal 
heat-affected zone and weld nugget ulted in hard 
ness alues on the Ro kwell A seale of 60, o8 and 62 


respect! The ‘ alues are a normal gradient lor 
this of weld 
The microstructure ol the weld and veld area 


sists of a heat-aflec ted zone of small aciculal ilpha 
t | basket weave alpha with an ASTM gra 


a nugge 
e: Chis structure is considered normal for 


RIZE Ol 
maternal No retained heta was obs ed 


Conclusions 

1. High ductility welds in commercially pure 
nium can be produced prov idded all welding ariables 
closely controlled 
Welding of Titanium 
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2 The use of preheat and postheat enables the weld- 


ing current to be reduced to a level that results in an 
optimum resistance weld vith excellent base metal due- 
tilitv and uniform strength 

3 Normal levels of welding current necessary to 
obtain sufficient fusion in the weld, results in some con- 
tamination and embrittlement of the weld 

! The use of pre heat had the greatest eflect on re- 
ducing the necessary weld current level 

5. The use of postheat partially annealed the weld, 
reducing shear strength, residual stresses and increasing 
bend ductility 

6. The effect of minimum weld current time is more 
important in controlling the weld quality than is weld 
current level 
7 The surface resistance of mill pickled titanium 
sheet is satisfactory for resistance velding without fur- 
ther treatment, other than solvent cleaning 

The use of this welding technique has been success- 
fully used on production parts. While the technique 
does require avery close controlof the welding variables, 
particularly current, the advantage yvained far out- 
weigh the disadvant ie W hile no retual fatigue 
tests have been performed on weld made using pre- 
heat postheat and low current, the excellent ductility 
and strength of these jouuit hould assure satisfactory 
fatigue strength. The use of preheat and postheat in 
welding titanium alloys has not been attempted to any 
extent at this time Howeve! felt that the weld- 
able alloys will respond to thi ehniqi a manner 


similar to the commercially pure 


a 


Fig. 2. Metal flow in titanium weld nuggets 


Fig. 3 Ductile spot weld bend specimens 


Fig. 4 Titanium weld nugget 
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New proces 


over presently available air-blast guns 


BY J. W. BUFFINGTON AND J. A. BROWNING 


ABSTRACT. Small rockets have been successfully adapted for 
metallizing. The high-temperature, high-velocity jet produced 
by the combustion process in a rocket melts and atomizes a 
metal rod into a fine spray of molten particles This apray i 
projected at high velocity and is deposited on the prepared sur- 
face to form a coating, The chief advantage of this technique 
of metallizing ia derived from the rocket metallizer’s ability to 
control the average particle size over the wide range of 20y to 
over 200g. The particle size of sprayed steel was found to 
decrease with increasing oxygen-to-propane ratio and with in 
creasing total input of oxygen and propane. It was also found 
that the bond strength of a sprayed steel coating is increased by 
decreasing the average size of the particles sprayed and by using 


smaller oxygen-to-fuel ratios 


The Rocket Metallizer 


During the past year a new method of metallizing 
has been developed using the principles of rocket 
combustion. The high-temperature, high-velocity jet 
exiting through the rocket nozzle is used to melt and 
atomize a metal wire which is fed through the rocket 
throat, The atomized metal is sprayed onto a pre- 


viously prepared surface (see Fig. 1). 


J. W. Buffington associated with General Mills, Minneapolis, Minnesota 
and J. A frowning in Assistant Professor of Mechanical Engineering 
Thayer School of Engineering Dartmouth College, Hanover, N. H 
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METAL SPRAYING WITH ROCKETS 
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, as yel untried in industry, claimed to offer some advantages 


With this new type metallizing gun, the procedure 
remains essentially unchanged from that used with the 
present commercial metallizing methods. The major 
difference between the two types of units is in the 
method of heating and atomizing the wire. The 
air-blast gun utilizes an open oxy-fuei flame to heat 
the wire, and a stream of compressed air atomizes the 
molten metal. The use of rocket energy to perform 
these functions obviates the use of the compressed ai: 
system. The rocket metallizer is not suited for the use 
of acetylene which is unsafe when used at gage pressures 
over 15 psi. Propane and similar fuels are used. ‘The 
method of cooling is different in each of the two cases 
The rocket must be water-cooled 

Figure 2 is a schematic representation of the equip- 
ment necessary for trouble-free operation of the rocket 
metallizer. A photograph shows this device in action 
in Fig. 3 
tions to be described later 


This is the apparatus used in the investiga- 


Oxygen and propane are led through pressure regu- 
lators at 100 psig and 115 psig respectively. These 
gases are forced through injectors into the combustion 
chamber of the rocket. The combustion temperature 


Metal Spraying THe WELDING JOURNAL 


mn First metallizing accomplished by hand feeding filler rod into a rocket jet 
| 
: 
j 
4 
: 
= 


is about 5400° F. 
travel at a velocity of nearly a mile per second. Thi 


The exit gases composing the jet 


temperature of this jet is over 5000° F as determined by 
the fact that the fame melts molybdenum (melting 
point 4750° F Shock diamonds are visible in the 
exiting gas stream. Thus, it is known that the jet 
velocity is sonic, or greater Wire is fed into the 
rocket’s throat at a constant speed by means of a 
thyratron-controlled d-c motor 

The critical part of the metallizing rocket is its throat 
(Fig. 4), which must have the correct cross-sectional 
area such that the wire can be heated to the desired 
temperature and still allow the gases to retain sufficient 
kinetic energy for adequate atomization. The length 
of the throat and the rod feed rate must be balanced so 
that atomization will take place beyond the throat 


exit. If the wire becomes molten within the rocket 
the throat is apt to become plugged and the flame is 
extinguished. On the other hand, if the wire emerges 
too quickly, the atmosphere will cool the wire before 
atomization can occur, (Preliminary designs at 
tempted tO pass the wire through the entire combustion 
Although 


at times successful, the operation of this unit was 


chamber prior to passing it into the throat 
critical. Too much heat passed into the wire. Th 
alternate system of introducing the wire directly to the 
throat has proved verv satisfactory, and allows a wide 
range of feed rates 

For successful metallizing, the size of the rocket 
throat, the feed of the wire, the oxygen-to-fuel ratio 
and the total gas input must be in proper balance. ‘To 
obtain such a balance, any of these variables may be 
changed within limits. For high feed rates at con 
stant combustion intensity a rocket would be used 
which had a long throat. These rockets are inter 
changeable in much the same fashion as welding tips 
The variables other than the size of the rocket throat 
may be adjusted while the unit is in operation. A) 
experienced operator can judge quite accurately the 
proper metallizing spray pattern 

With further development the rocket metallize: 
should be able to accomplish all tasks that are now done 
by the air-blast gun. Furthermore, it is expected that 


this new de ce vill open new field oranni 


Fig. 1 
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Example of metallizing with brass over a steel shaft 
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These will be due primarily to its ability to produce 
metal particles of much smaller diameter than is pres- 
ently possible, and to control the average particle size 
over a col siderable Ze range 

It is quite possible that the rocket metallizer will be 
able to simplify the process of protective spraying. At 
present, protective metallizing is generally followed by 
a fusing operation to close the pores in the applied coat. 
If the metal can be prayed in sufficiently small parti- 
cles, it might be possible to eliminate the subsequent 
fusing operation. Furthermore, in the rocket metal- 
lizer the carrier gases are hot rather than cold as in the 
air-blast guns. This inherently results in some fusing 
when the pertu les hit the surface being sprayed It is 
believed that this intrinsie fu coupled with the 
small particle size will render a simpler and more eco- 
nomic metallizi iv procedure lor protective spraying 

The rocket metallizer ha ot been made, or run, on 
a commercial basis, but all indications predict that the 
installed cost should be considerably less than for 
installatio 


present commerce! No air compressor 


is required, and the unit itself is simple to manufacture. 
The operating costs of this new device should be about 
equal to that of present methods The rocket metal- 
lizer requires more oxygen and fuel per unit time 
However inexpensive propane | ubstituted for acety- 
lene The expense of operating an air compressor 
would not be incurred The rocket metallizer can 
deposit more pounds of sprayed metal per hour than 
conventional method Thus, a considerable labor 


saving should be realized 


__COOL/NG WATER 
— 
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Fig. 2. The installation required for trouble-free operation 
of the rocket metallizer 


Fig.3 The rocket metallizer in action 
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Experimental Investigation 

An investigation of particle size and bond strength 
hes been made. Mild-steel welding rods were fed 
through the rocket metallizer, and the spray directed 
into a container of water. The particles were then 
collected and viewed through a biological microscope 
(Figs. 5 and 6). Particle size was determined against a 
calibrated scale within the microscope. The gas flow 
rates were found by use of rotameters 

The procedure followed in measuring the bond 
strength of the deposited metal coating was suggested 
by one of the leading metallizing companies in the 
industry. Three '/,in. diameter holes were drilled 
in a number of steel plates. A cylindrical plug 4 in. in 
length was fitted into each of these holes and locked in 
place by means of a set-screw. The face of each piece 
to be coated was then roughened by grit blasting. 
Steel was sprayed to form a coating approximately 

win, thick. The force required to pull the plug 
away from the metallized coating was recorded. 

Particle size was controlled by utilizing the results of 
the Previous series of tests All tests have been made 
at a constant wire feed rate of 3.7 fpm. 

Figure 7 shows the average particle size of sprayed 
steel as a function of the total input of oxygen plus 
propane and of the oxygen-to-propane ratio The 
curves indicate that the average particle size decreases 
with increasing total gas consumption for a constant 
oxygen-to-propane ratio Also, for a constant input, 
the particle size decreases for increasing values of 
oxygen-to-fuel, The metal can not be sprayed if the 
total gas input is too low, for then there is not enough 


warth i” 


Fig. 4 Cross-sectional view of rocket metallizer 


available energy to melt and atomize the wire at the 
chosen speed of 3.7 fpm. However, if the wire were 
fed at a slower rate, another curve could be plotted 
which would be lower on the total gas input axis 
Similarly, the metal will not be sprayed if the total gas 
input with any given oxygen-to-fuel ratio becomes too 
great. In such a case, the wire becomes molten 
before it passes out of the rocket throat. This was 
found to plug the throat and to extinguish the flame. 
In case of too large a total gas input, equilibrium con- 


Fig. 5 Rocket sprayed brass particles. (Magnification 
X 750.) Average particle diameter: about 25 microns. 
Total gas input: 9 lb/hr at an O./C,Hs ratio of 4.1:1. Feed 
rate of | ,-in. rod: 10 fpm 


Fig. 6 Average 
particle diameter: 
200 microns. Total 
gas input: 3.5 lb/hr. 
Feed 
rate of '/,-in. brass 
rod: 10 fpm 


5 

3 > 
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ditions could bye restored by increasing the feed rate | 
of the wire. The resulting curves would plot higher on 


the total gas input axis of Fig. 7 


@ 


The wire feed rate, the total gas input and the ox, 
gen-to-propane ratio may be varied in a given rocket 


Q ea. 


metallizer. If the total gas input is plotted against 


be 


the oxygen-to-propane ratio for a constant feed rate 
metallizing will he possible only withu 1 certal ren 


or “island,” on this graph. Figure 8 illustrates thi 


region 
Less total gas input is required as the oxygen-to 


propane ratio is increased to a value slightly greater 


TOTAL GAS CONSUMPTION ‘WR 
/ 


than stoichiometric If this ratio is increased further é 

more total gas input is required for successful meta q 

lizing Finally a ratio is reached at which metal 

lizing will not occur. For relatively small oxygen-to 20 60 30 wo (60 790 
propane ratios, and for relatively large ratios as well AVERAGE PARTICLE SIZE ~— MICRONS 


the total gas input c: ot be varied over as wide a 
ili — phere = Fig.7 Average particle size of 1040 steel as sprayed by a 


range as tor those of nearly stoichiometric mixture small rocket 


Since it 18 necessary to vary the total gas input in order Nae 

to produce different particle sizes it is best to operate at 

oxygen-fuel mixtures slightly greater than stoichi 

ometri On a mass basis the optimum § rang 

between the ratios of four and five ” 
Experiments were run to determine the extreme con .¢ 

ditions at which metallizing of steel wire could be i } 

sustained Metallizing would not occur at oxygen a | 

to-propane ratios less than about three, or more than H ME TALLIZING 

about eight. The total gas input required to produce / WEGION Y 

a given particle size is greater in the case of an oxvge r 3 "4 

to-propane ratio of eight than in the case of a ratio of r ; 

three This is due to the fact that an increase in the 

fuel flow rate to values well above stoichiometric results 

is less available heat per pound of fluid flowing o— STOICHIOMETRI¢ MIXTURE 
The bond strength of steel sprayed onto a flat sur 

OXYGEN TO PROPANE RATIO 


face Is shown in | iz. Y tor different oxy ue Lo propane : 
ratios as a function of the average particle size of the Fig. 8. Region of stable metallizing for a constant wire 


yd feed rate 
sprayed steel his graph indicates that in general 
the bond becomes stronger with decreasing particle ane 
81Ze This is partially explained by the fact that the ron 4 
surface was prepared for spraying by a very fine grit ay » . vee 
blast \ strong mechanical bond is encouraged whet 
| 425 
the sprayed particles are slightly smaller than th 
x 
cavities in the surface being coated This is due to the & | 
fact that particles will crowd into the cavities to pro g 
duce interlocks These interlocks intensity mie a 
chanical bonding % 1000 
A mole ular bond also exists betwee ft sprayed cont 
and the base surface This is dependent upon the | 
oxides produced during the spraying operation at the 4 a we we 
AVERAGE M/CRONS 


interface of the base metal and the applied cout 
Fig. 9 Bond strength of 1040 steel as sprayed onto a flat 


Figure 8 suggests that for a given particle size, de 
surface by a small rocket 


creasing the oxygen-to-propane ratio results 
stronger bond This would indicate that steel oxide 
untned in industry It believed that this method 
are detrimental to the firm bonding of sprayed steel 
ollers certain ad Lage over the present commercial 
on steel Decreasing the oxvge to-propane ratio 
if-Diast Ilo evel t grent dea! more experi- 
from 2.0 to 3.5 CALSECS the bond trength to increase , 
mental is nece iry before the wivantages 
: and disadvantages of this ne process can be fully 
Conclusion determined Che rocket metallizer should offer new 
Metal spraying with rockets is a new process as yet challenges to industry 
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EVALUATING THE IRON-POWDER COATED 
ELECTRODES FOR PRODUCTION USE 


DISCUSSION BY JERRY HINKEL 


In the August 1955 issue of Tue WeLpine Jounna., Mr 
Don Howard's paper on “Evaluating the Lron-Powder 
Coated Electrodes for Production Use’ made some 
statements which warrant further comment in order 
to fully present the electrode manufacturer's point of 
view. The statements involved are in no way ques- 
tioned or disputed but, we feel, need additional ex- 
planation, since they refer to AWS specifications, the 
significance of which may not be generally understood 

Mr. Howard stated, “Several reputable vendors 
acknowledge that they check completely each type of 
electrode they produce against the governing specifica- 
tion, but once a year.” 

This statement might leave the electrode user with 
the impression that only periodic effort is made to 
check the quality of the product. While [ cannot 
speak for all electrode manufacturers, I do know that, 
in our case, we run complete AWS-ASTM electrode 
qualification tests only when these tests are actually 
required to qualify an electrode for a particular classifi- 
cation, These extensive tests are not required for 
manufacturing quality control, nor are they designed 
or intended to be an effective method of insuring con- 
stant quality. Manufacturers develop their own 
quality control methods, whose effectiveness is a con- 
trolling factor in determining brand differences 

Qur quality requirements go beyond the minimum 
standard requirements of the AWS-ASTM test and are 
more effective in controlling uniformity of the product 
Quality control methods are maintained on all raw 
materials from the time they are purchased, until the 
finished product is shipped to the customer. All core 
wire and chemicals are purchased to very rigid chemis- 
try specifications, and all materials are rechecked when 
received to make sure that they do conform. Weigh- 
ing, mixing, extruding and drying are all highly mech- 
anized precision operations involving little possibility 
of human error, Where there is a possibility of human 
error, the operation is double-checked to remove all 
reasonable doubt. In addition to visual inspection, 
constant checks are made to insure uniformity as to 
percent coating and moisture. In addition to this, 


Paper by Deon Howard was published in August 1055 imeue of Tuk Wern 
iva 34, 752-758 
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welding tests are made to make sure that the operating 
charac teristics, weld appearance, spatter, ete., are con 
sistent with predetermined standards 

Mr. Howard points out that the AWS-ASTM test» 
cost his company better than $650, and apparently this 
was an abbreviated test, omitting some details which 
were of no coneern to ACF; furthermore, the testing 
covered one electrode size only. If such tests were run 
as frequently as would be required to give manufactur 
ing quality control, it seems evident that electrode cost 
would not continue to be the inconsequential part ot 
over-all welding cost which it is today 

In speaking of all-weld-metal tension tests, M1 
Howard said: “The elongation value could only be 
achieved, however, by incorporating two important 
technique changes to be used in the preparation of the 
all-weld-metal tension test specimen; namely, (1) the 
use of interlayer rather than interpass temperature con 
trol, and (2) the incorporation of artificially aging the 
machined specimen at 200-220° F for 24-48 br before 
subjecting it to the tension test.””. This comment 
might leave the inference that the values were achieved 
through unusual techniques. 

With reference to the interpass temperature contro! 
for each layer rather than interlayer temperature con 
trol, this has been the required procedure for military 
electrode specifications for years (MIL--15599 

The procedure simply means that the weldment will 
be quenched in boiling water after the two stringer 
beads (one layer) are deposited, rather than to quench 
the weldment after each individual stringer bead 

By making tests using both methods, we have found 
that the full weave method is a poorer procedure, es 
pecially from the standpoint of obtaining slag-free 
porosity-free welds. With certain electrode types, it 


is virtually impossible to make an X-ray clear weld 


using the full weave, whereas a split weave will produce 
much better results, Since X-ray testing is a require 

ment of the military specification, it seems evident that 
they have recognized the split weave as the better pro 
cedure and specified it for all types of electrodes. How 

ever, it is true that in the case of some electrode types 
it matters little which technique is used, but we have 
never seen any results which would indicate poore: 


weld quality using the split weave. 
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namely, artificially aging, also is an accepted and speci- 


second technique in preparing specimens, 
fied practice 

With some types of weld metal, there may be a 
noticeable difference in the physical properties immedi 
ately after welding and after several months aging 
Since the user has no control whatever over this chang 
in properties and since weldments are expected to stay 
in service for prolonged periods of time, it may be im 
portant to know just what the properties will be with 


aging. lxtensive testing has shown that exposure of 


AUTHOR’S REPLY 


We appreciate Mr. Hinkel’s comments on our article 
published in the August Journal and hope that the 
efforts that have been expended by our company in ce 


termining performance factors of these new-type ele 


trodes will result in a consistent and closely controlled 
product by the electrode manufacturers. Such prog 
ress on the electrode manufacturers’ part will result 


in their increased usage as confidence will result in 
finding new methods and techniques of employing the 
Iron-pow der coated ele etrode 

Mr. Hinkel has referred to effective tec hniques used 
by electrode manufacturers in maintaining manufactur 
ing quality control during the fabrication of electrodes 
Perhaps some of these techniques could be incorporated 
into the specification to assure the user that the prod 
uct, produced under strict control, is also uniform 
during its use with all of the several important variabl 


factors in balance 


1956 Discussion 


May 


bes 


Welding Journal were requested 


lative editorial calibre of The Welding Journal. 


The Welding Journal's high standard of reporting. 


the all-weld-metal specimen at 200-220° F for 24-48 
hr will accomplish the same change that would nor- 
mally occur if the specimen had been aged for a pro- 
longed period of time at room temperature; thus, the 
aging treatment, as specified in the AWS-ASTM speci- 
fication, is an accelerated method of determining what 


rif 
the properties ol the weld deposit ill be after the weld- 


ment has been in service for some time 
We hope that these comments will add to the value 


of Mr 


electrodes 


excellent article on iron-powder 


The average electrode user does not usually have the 
time. men. nor the money to thoroughly evaluate those 
electrodes in common use in his plant Such an evalua- 
tion program must be judiciou planned in order to 
make it feasible, Such an expenditure must be sold to 
management for its endorsement 

Our efforts, with our own end use applications in 
mind, have conclusively pointed out the magnitude of 
the effect on elongation of such techniques as interlayer 
rather than interpass temperature control and artificial 
rather than natural aging 

We wish to thank those ho have cared to hear about 
this work at their AWS Section meetings, for the in- 
tense interest shown, and hope that more users will 
participate in helping vendors make a better electrode 
as well as assist the AWS Filler Metal Committee in 


preparing practical and useful specifications 


in a 12-month period from January 1955 tbo 


December 1955, 84,000 reprints of vital articles in The 


proof of the authori- 


Proof, loo, 


of the aeceplance by the welding and allied industries of 


lron-Powder Klectrodes 17: 
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HARBOR TUNNEL SECTIONS BUILT 
ON THE ASSEMBLY LINE 


The Maryland Shipbuilding & Drydock Company, 
which is constructing four of the twin tube sections for 
the Baltimore Tunnel, has developed an assembly line 
method of production which is rather unique, practical 
and efficient (see Figs. | through 5). This method of 
operation eliminates, where possible, standard fab- 
ricating procedures normally associated with this type 
of work 

There will be built a total of 21 double tubes consist- 
ing of 42 units of steel casing each 300 ft long and 33 ft 
in diam. These double tubes will make up the 6300 
ft long tunnel which will be one of the longest in the 


world 


Fabrication of Shell Plating 

In the fabrication of the shell or skin plating, the 
raw material is received adjacent to a channel steel 
table approximately 2 ft high & 30 ft wide K 260 ft in 
length. Installed on the table surface are wheel 


Hased on a story by the Maryland Shipbuilding and Drydock Co., Balti 
more 3, Md 


Fig. | Automatic trimming and welding of skin panels 
forming tunnel half sections 
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rollers spaced on 2-ft centers throughout its width 
and length. The use of three 3-ton winches with cable 
and clamp attachments is required to move three 
8 ft wide & */, in. thick &K 52 ft long plates from raw 
material through a finished 24 ft wide & 52 ft long 
panel, completely welded ready for additional assem}! 
(see Fig. 1). Special cutting, fitting and welding 
equipment had to be developed by the yard engineering 
staff in order to facilitate and efficiently operate this 
table 

The shaping of the internal framing also presented 
a problem for manufacturing on a mass production 
basis. Special steel forms, clamps and mechanical 
devices had to be developed and used in this operation 


in order to maintain standard dimensions 


Fabrication of Framing 

Standard yard practice which would have been used 
in the manufacture of the external framing unde: 
normal operating conditions was changed because of 


Fig. 2. Assembly and position welding of full tube sections 
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Fig. 3. Ground view of all welded twin-tube section nearing 
completion 


the multiple numbers of similar type pieces requiring 
the same operating processes The comple te elimina 
tion of individual layout cutting, et« was established 
by the use of jigs, fixtures and special tooling. This 
change resulted in a far greater increase in efficiency 
than could have been gained otherwise 

The internal framing is removed from the Fabricat 
ing Shop after shaping by a monorail arrangement and 
is placed adjacent to the form used in the first stage 
assembly of a typical shell assembly Che skin 
or shell panel, after removal from the process table 
is then placed adjacent to the first stage assembly 
form. ‘The first assembly process consists of position 
ing and clamping the internal tee frames to the form 
and lifting the 24 ft wide 
use of special plate clamps 


x 52 ft long shell panel from 
one end preaders and 
tower crane operation The bottom of the panel 1s 
positioned in the form and clamped, the forward move 
ment of the crane plus the weight of the suspended 


plate forms itself to the framing to make a completed 


Fig. 4 Nearly completed double-tube sections on the building-way 
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Fig. 5 Actual launching of completed sections 


half shell assembly (see Fig. 2 Che half shell assem- 
blies are nested and plac ed wud j ae ent to the second stage 
assembly jigs. Each of the two half shell units are 
positioned on the second stage assembly jig and the 
two seams plus the tee frame joints are fitted and 
welded, The second stage assembly jig assures a 
uniform dimension required in the diameter of each 


shell unit in order to meet the peciiication tolerances, 


Final Welding Operation 


After all fitting and assembly, complete the 33 ft 
diam &* 24 ft long shell unit is removed from the second 
stage assembly jig and positioned horizontally nh ih 


series of power rolls for the elding operation to be 
performed (see Fig. 3 The complete structure is 
welded in the most advant weou position for both 
quality and quantity by use of this mechanism : 

It should be not that each of the areas of work 
described beginning with the table operation and 


including the building ways is a straight production 
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line covering an area 125 ft wide by 1500 ft long 

The erection and final assembly of the various com- 
ponents are performed on the building ways. The 
lower external framing which is fitted to the skin or 
shell plating on 12-ft centers is positioned transversely 
on three sets of keel blocks or cribbing Kach external 
frame is levelled, plumbed and braced with sufficient 
strength to support each 24-ft tube section. The 
24-ft tube sections are joined together to eventually 
make a 300-ft double tube tunnel 


The ends of each tube are closed in order to make the 
unit watertight. The use of */,-in. steel bulkheads 
serve a8 a means of preserving the tunnel’s water- 
tight integrity but also as a means of joining any two 
of the 300-ft double tube sections of the tunnel under 
water. The top half of the external framing and all 
intermediate framing together with various smal! 
assemblies are fitted and welded to the tunne! sections 
making the tunnel sections ready for the same type of 


launching as a new ship 


TUNGSTEN-ARC WELDING HELPS 
RAISE REFRIGERATOR PRODUCTION 
TO 300,000 UNITS 


Automatic inert-gas tungsten-are welding is helping 
to cut costs and raise cooler unit production to 300,000 
per year for each shift at Hotpoint Co., Chicago, Ill 
This is at the rate of one every 24 sec under the present 
work-shift setup. The complex assemblies consist 
of type 28 aluminum boves, tubing, headers and cool- 


Hased on a story by the Linde Air Products Co., New York, N. Y 


Fig. | Welding of this header and evaporator is speeded 
by an automatic welding setup 
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ing coils (see Fig. 1). All welds are tungsten-are 
fusion welds, and require no added rod. Specially 
designed turning fixtures position and turn the assem- 
blies beneath the electrode holder 

The operator simply loads and clamps the parts in 
the machine, pulls the door over the work and pushes 
the starter button. The starting of the argon flow, 
electrical current and turning motor is controlled 
by a time cycle device which shuts off the equipment 


when a weld is completed. Welds in smal! diameter 


parts take 4'/, sec or less to complete (see Fig. 2) 
Aluminum used in this fabricating job varies in 
wall thickness from 0.030 up to 0.060 in 


upon the part being welded, current ranges from 60 


Depending 


to 140 amp ac 


Fig. 2 In this automatic inert-gas tungsten-arc welding 
setup, tubing is welded to a header section in only 4 sec 
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CUTTING COST WITH SPECIAL 


WELDING FIXTURE 


AND AUTOMATIC WELDING 


BY A. L. HILL 


One of the products fabricated by the Master Tank and 
Welding Co. of Dallas, Tex. fabricators of LPG pressure 
vessels, refinery vessels and line pipe, is large diamete: 
heads ranging from 66 to 110 in 

At one time, in fabricating heads from 84 to 110 in 
in diam, they followed the usual design, using a doll 
plate and five and seven formed piec respectivel 
These wer welded inside and out by the manual prov 


ess, using the proper AWS specified electrodes 


carbon steel of ©! in. thickness for the S4-in 
head, this was manually welded in about 9! 
hours 
In an effort to reduce the fabricating time of th 
product, Master Tank designed and built in thei 
own shop the special welding fixture pictured fabricat 
ing one of the larger diameter heads (see Figs. 1 and 2 
After positioning the head on one side and loecat ny 


the automatic submerged-are welding head, the fixture 


A. L. Hill Pres 


Fig. 2 Submerged arc welding the outside head seams 


is so designed that the operator of the welding head 

also operate the fi iy pu h button control and 

velds the entire inside Then the head is reversed 

in the same fixture and, after the elding head is 

again po itioned, the fixture | 6 designed that the 

head is moved on a perfect arc to complete the welding 
on the second side 

The head is first tac velded by hand and then one 

automatic pass is made from each side completing the 

velding fabrication The combination of this special 

fixture and automatic welding has reduced the welding 

time on an 84-in. head from 9 hr to 2 hr and on an 

110-in. head from 15 hr to 4 hr, which has increased 

Fig. 1 Submerged arc welding inside seams of a large production over 400°) with a corresponding saving in 
head after component parts hove been tack welded labor, grinding, et« 
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NEW WELDING RESEARCH FACILITIES 
UNVEILED BY WORTHINGTON CORP. 


A new, fully equipped Welding Research Laboratory 
was unveiled recently at Worthington Corp.'s Harrison, 
N. J., Division 

This laboratory is an expansion and extensive im- 
provement of former facilities and is intended to pro- 
vide the Corporation with increased service in the ap- 
plication of advanced welding techniques to the design 
and manufacture of Worthington’s eleven major 
products 

One of the most complete research facilities of its 
kind, the laboratory is equipped with modern welding 
machines and related metal-working equipment in 
more than 5000 sq ft of shop space. The welding 
equipment includes the following units 


One d-e single- and two-wire combination 
automatic welding machine with oscillating 
attachment gantry operated. Power is ob- 

tained from two 900-amp generators which can 
be operated in parallel or by single generator 
through terminal board operation 

One a-c electric single- and two-wire combina- 


tion automatic welding machine with oscillat- 


10 


ing attachment equipped with third cold wire 
feed attachment——gantry operated. Power 
is obtained from three 500-amp a-c trans 
formers which can be operated three parallel, 
two parallel, or from one single unit through 
terminal board operation. 
gas-shielded metal-are welding head com 
bination automatic and semi-automatic gan 
try operated and provided with a second cold 
feed wire assembly. 

Inert-gas tungsten-are welding equipment 

A 60-kva resistance spot-welding unit 

Stud-welding equipment. 

A stress-relieving furnace, and gas-fired pre 
heating box 

Two 2500-lb and one 6000-Ib welding positioner 

An automatic welding gantry manipulator 
table 

Two submerged-are semiautomatic welding 
machines 

One oxygraph torch - cutting machine two 

torches and magnetic torch 


A 2500-lb. welding positioner equipped with automatic inert-gas metal-arc welding machine 
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Fig. 2. An automatic 2-wire submerged-arc welding head Fig. 3 Stud welding by use of templet fixture. In back- 
modified for cold wire additions with oscillating head. ground, a semiautomatic submerged-arc welding operation 
View shows 2-wire head being used to weld girth butt being used to weld a longitudinal butt joint in a compressor 
seam of a compressor housing housing 


Fig. 4 Torch-cutting table with radiograph cutting machine Fig. 5 Part of the fabricating section: large unit in center 
and an oxygraph torch-cutting machine is a 300-ton hydraulic press brake. 


\ torch-cutting ly vith radiograph cutting plication research iwning for elded construction, 
machine and building of prototype model 
The functions of this laboratory are in four may The hop equipment designed for maximum 


categories working convemmenc overhead 10-ton cab- 


operated crane covers the tire floor area in addition 


‘ thing | 


veldments 
are for fabricating and welding 
Designing and buil 
structures up te ul itomatic welding 
Developing ne 


| 


manipulator and tilting floor conveniently located 
and 


in a nearby shop Ihe table for this machine is 18 x 


and equipmet! gh 65.000 Ib one of the largest 


Training weldir 


installation 
pel mors 
Laboratory also includes locker room, leeture room, 


facility, tl vill ? Iding and a desig 
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John J. Chyle 


American Welding Society Elects New Officers 


John J. Chyle, Director of Welding 
Research, A. O. Smith Corp., has been 
elected President of the AMERICAN 
Wetpina Socrery for the 1956-57 
fiscal year beginning June 1. 

The other new officers are: 

First Vice-President—C larence P 
Sander, General Superintendent, Ver- 
non Plant, Consolidated Western Steel 
Div., United States Steel Co 

Second Vice-President-——Gustay © 
Hoglund, Head of Welding Section 
Alcoa Process Development Laboratory, 
Aluminum Company of America 

The following wil! serve as Directors 
at-Large 

John H. Blankenbuehler Design 
Hobart Brothers Co.; George 
Kk. Linnert, Charge of Welding Research 
Research Laboratories, Armco Stee! 
Corp.; Gordon Parks, Chief Welding 
Engineer, Solar Aircraft Co.: Francis 
H. Stevenson, Production Enginee: 
Aerojet-General Corp. 

The following will serve as District 
Directors: 

Middle Eastern (District 2) Donald 
B. Howard, Supervisor of Metallurgy 
and Welding,§Research and Develop- 
ment Department, American Car and 
Foundry, Division of ACF Industries 
Ine. 

Southeast (District 4)—Thomas R. 
Berg, Registered Inspector I. Calvin 
Jureit & Associates. 

Central (District 6)—Keith Sheren 
Sales Engineer, Taylor-Thompson \Ma- 

chinery Co. 

Midwest (District G. 
Singleton, Owner, Singleton Welding 
Supply Co. 

Western (District 10)—Charles L. 
Breese, President, John Tillman & Co, 
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DIRECTORS 
AT LARGE 


John H. Blankenbuehler 


Clarence P. Sander 
George E. Linnert 


Gordon Parks 


Francis H. Stevenson 
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DISTRICT DIRECTORS 


Donald B. Howard 
District No. 2 


Frank G. Singleton 
District No. 8 


Thomas R. Berg 
District No. 4 


Charles L. Breese 
District No. 10 


Directors 


nings, F 


Continuing in Office 


Honorary 
Treasurer: 3S. Donald; Directors-at-Large: R. W. 
Clark, J. W. Mortimer, EF. D. Peters, H. Savage, R. L. 


Townsend, J. 


11): Junior Past Presidents: C. 


Keith Sheren 
District No. 6 


In addition to the newly elected candidates, the 
followi ig national officers will continue completion of 
their terms, sharing the responsibility of guiding the 
destinies of the AMericaN WeLpinG Sociery during 


the 1956-57 fiscal year 


Life Director: Comfort A. Adams; 


L. Wilson and R. J. Yarrow; District 
Low (No. 1), C. E. Jackson (No. 3), 


A. F. Chouinard (No, 7), J. B. Davis (No. 9), C. M. 
styver No 
L. Plummer and J. H. Humberstone 


H. Jen- 


TAC TaLKs 


Welding Iron 
And Its Repeal 


Prohibition 
Castings 
J. S. Vanick 


Iengineers have not felt free to entrust 
the welding of iron castings to their 
processors 

Casting defects may involve as much 
as 10° of a shop's production. With 
foundry labor reaching «a value of $5 
to $50 per man-machine hour, a 90°; 
achievement of perfection still leaves an 
important 10°) margin for salvage and 
reclamation 

The purchaser is entitled to a good 
serviceable casting Should a $20 cast 
ing sell for $22 and the unforseeable 
serap be charged off—or would both 
producer and consumer make a profit if 


J. S. Vanick is Chairman, AWS-APS Committee 
on Welding Iron Castings Development and 


Research Division International Nickel Cx 
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small defects were repaired and castings 
salvaged to sell for $21 each? 

Many integral foundry and manufae- 
turing units establish the rules for cust- 
ing rejection, and corresponding regula- 
tions for repair and salvage. But di- 
verse suppliers, funneling their output 
into a common manufacturing line, en- 
counter difficulties between casting and 
manufacturing units. Excellent welds 
may be made by skilled workmen, but 
irresponsible and reckless elements in 
both the welding and foundry industries 
may, through their inexperience, patch 
and paste metal over defects. This 
brings about the industrial delinquency 
that leads to the prohibition 
\Most econom- 


castings 
shall not be welded 
ics-minded engineers would admit that 
the salvaged product could creditably 
serve if properly reclaimed by welding. 
Here is where the rules must be laid 
down and compromises made between 
perfection and satisfaction. To this 


Society News 


objective, a Joint Committee of Ameri 
can Foundrymen’s Society and AmMernti- 
CAN WELDING Sociery 
committed itself, 

About a year ago a Joint Committee 
of the American Foundrymen’s Society 
and the AmericaAN WELDING Society 
was formed to undertake a survey and 
study of the welding of iron castings. 
Several meetings have been held, and 
progress can be reported. A report of 
this character is scheduled to be pre- 
sented at the Annual Meeting of the 
American Foundrymen’s Society in 
Atlantic City on the morning of May 
1, 1956, at a location to be designated 
in the A.F.S. program. The occasion will 
provide an opportunity for segments of 
the Joint Committee to report briefly 
upon their activities and invite questions 
or discussion from those who may at- 
tend. 

Bibliographies on the general subject 
of welding iron castings have been sub- 


members has 
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mitted by both A. F. 8. and A. W. 8 terested in castings and welding to help Midwest District to Hold 

committee immediately found it n achieving its objectives Annual Conference 

se] contronted with the need to define 

such common tern + salvage Three Supporting oe The Distriet 8 (Midwest) annual con- 
| ' Members Added by AWS ference will be held in Minneapolis, 


repall reclamatior ind fabri 
an!” on [Three additional Supporting Com 20th and 2ist, this year, during 
nitions were proposed by a Sul pany Member Enrollment Application the famous Minneapolis Aquatennial i 
committee headed by George A. Meve have beer eceived recent! by the veek with the Northwest Section as 
Jr., of the Malleable Founders Societ AMERICAN WELDING SOCIETY Phe host 
Tentative specifications tor filer meta pplying organizations are as [follow Otheers { n seven midwest Sections 
were brought in by inother group Modern Engineering Co will participate in this conference. 
headed by H. V. Inskeep of the Lind (401-15 Pine Blvd Russell H. Schleuder of Electric Ma- 
Air Products Co { report upon S¢. Louis 3. Mo hine Manufacturing Co. is general 
‘Test Block for Welding Cast Iron Scranton-Spring Brook Water Ser i ngement hairman and a full and 
by members ol \ ice Co omplete lay program is scheduled 
walmers Co, stall, was received for the 4) N. Franklin St f nermily ittending with their wives 
consideration — Wilkes-Barre, Pa und friend 
bore \\ tronic Sections part pating in this District 
welding of castings at operating sho; pute W. Eighth Mile Rd § conference are lowa (Des Moines), ‘ 
of Detroit, Micl Nebraska (Omaha), St. Louis, Kansas 
ton fox These ne embership enrollments City, Wichita, Colorado (Denver), and 
fieation and promotion into accepted me effe \p Ist Northwest (M 
practice 
An outline of topies for study on the aa 


welding metallurgy of tron casting 


submitted by Bela Ronay of 
Naval Engineering Experimental Sta 
his committer 


tion, acting tor 


outline of work on in peetion ind testing 


was submitted by another ibeomunit me St i ality 

tee Sidnev Low of the Chapmat of Quality | po 

Valve Manufacturing Co., submitted at en Reg ng Ro tort heavy 
outline of information on physical ar to your exoc sing 
mechanical properties of cast trot ‘ 

which |} ubcomuittee hia bewun 


assemble In this connection, he | 


open! nvited foundrvmen or those u 
the we ding industry who have data 
this character to write him direct re 


garding its availabuilit The 


this committee is of extreme mnportance 


to foundrymen where ilvage opern 


tions in found: produ tion mia iffect 
as much as 10°, of the output For the 


welding industry the problen of pre 


ducing successful repairs and extending 
the practice to fabrication, invites the 


utmost in skill and resourcefulness t 


advance the art of welding tron cast 


ings The repair of worn or broker 


castings is of lesser inportance to the 


foundryman but, in contrast, it repre 


sents a major activity in velding hop 


particularly in connection with the re 


turn to service of large or expensive 


castings 


The work for this committee was in 


tiated through the objection to welding 


which exists In man ommercial ane 


government specifications. The rep 


of prot ibitions against welding re juire 


that foundryvmen and the welding u 


stablish a code of self-regula 


dustr 
tion tl 


for ement others the metal-co! 


it will minimize the need for et 


mittee expects ultunate to ari ‘ 


definitions 


ings It invites the participation [ Quaity prooucts 


foundrymen, enginee 


/rONSOM MACHINE COMPANY 


ARCADE, NEW YORK 
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Many Important Topics 
Discussed at District No. 7 
Meeting in Chicago 


The Executive Committee of AWS 
District No. 7, the West Central, met 
in Chieago on the evening of February 
Ist in the Conference Room of the 
Armour Research Foundation 

Among those in attendance were 
First Vice-President J. J. Chyle; Na- 
tional Secretary J. G. Magrath; Dis- 
trict No. 7 Direetor A. F. Chouinard; 
several officers of the Chicago, Fox 
Valley, lowa-Illinois, Madison and 
Milwaukee Sections; and representa- 
tives of ARF 

Many topics of general interest were 
discussed at the meeting, including the 
following: (1) the idea of scheduling 
outstanding speakers for a single trip; 
(2) membership drives; (3) a proposal 
that letters be written to top manage- 
ment suggesting that they have their 
technical people visit AWS Section 
Meetings; (4) the advantages and disad- 
vantages of having “coffee speakers’ 
at these meetings; (5) best type of 
meetings to be held; (6) type of pro- 
gram announcements to be used; (7) 
need for dinners prior to technical meet- 
ings; and several other related topics. 


AND NOW 
MORE FIRSTS 


ELECTRODE HOLDERS 


Wrap around Glass Fibre 
Tip Ineuletion for maxi- 
mum electrical insulation 
and heat resistance — 
30% more than any other 
make 


Brilliant Red and Yellow 
Glass Pibre Colors in 
sures identification of 


Holder anywhere ina 
nt— Valuable Safety 


eature. 


YES, WAGNER HI-AMP LEADS THE 
FIELD IN ELECTRODE HOLDERS 


Distributors 


WAGNER MFG. CO. 
Inc. 


JACKSON, MISSOURI 
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This meeting proved so successful 
and constructive, that it was proposed 


to hold a similar session sometime in the 
Spring. 


WEST CENTRAL DISTRICT EXECUTIVE COMMITTEE 
MEETS AT ARMOUR RESEARCH FOUNDATION 


Seated around the dinner table at the February Ist meeting of the Executive 
Committee of District No. 7 are, in a clockwise direction: H. Schwartzbart, A. C. 
Mulder, J. H. Stevens, E. Hart, J. J. Chyle, O. T. Barnett, J. Wiegand, A. F. Chouinard, 
J. Revelt, J. K. McDowell, R. R. Lincoln, J. G. Magrath, J. Bland and E. Zahumensky. 
Also present at the meeting, but not shown above, were C. Drutzler, F. H. Harencki 


and A. L. Schaeffler 


Students Addressed by Dato 


On the evening of February 27th, 
J. E. Dato QS, assistant manager, 
Welding, of the Linde Air Products Co. 
N. Y., spoke before the California State 
Polytechnic College Student Chapter in 
San Luis Obispo, Calif. His subject 


was inert-gas welding and cutting 
The are cutting of aluminum is a re 
cently developed process and, conse 
quently, a great deal of interest was 
aroused by this discussion Mr. Dato 
also outlined the many new develop- 
ments in welding that he had seen on 
his many trips throughout the country 


DATO SPEAKS BEFORE STUDENT CHAPTER 


Guest speaker Ed Dato (second from the left) is shown at the February 27th meeting 
of the California State Polytechnic College Student Chapter commenting on an 


aluminum specimen cut by the inert-gas tungsten-arc process. 


Interested listeners 


are (left to right) Chairman Carl T. Schmid and Secretary-Treasurer John Bartley, 
and Robert Frick of the Linde Air Products Co. 
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Where floor space is a problem — or where stacking and paralleling is indicated — the new Miller 
SRH LOWBOY is the engineered-to-your-needs answer! This de rectifier type welder is available in 
three models with 60% duty ratings of 200, 300 and 400 amperes. Combining compactness with 
quiet operation, minimum arc blow, top electrical efficiency and waterproof construction, the LOW- 
BOY is another Miller first that “figures.” 

Upright SR models to 600 amperes at 40 volts with 750 amperes maximum output; Duplex units 
up to 1200 amperes, 40 volts, 1500 amperes maximum. 


vo» Of it’ s MILLER you know it’s the finest...” 


miller 


ELECTRIC MANUFACTURING CO., INC. 


APPLETON, WISCONSIN 


AA 


J c 

A 

yp Ve) MILLER ARCWELD welding electrodes are worthy 
of the MILLER name and reputation. Ask your 
distributor for some you'll like the job they do 


Distributed in Canada by 


Canadian Liquid Air Co., Ltd., 
Montreal, P.Q 
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QUIZ PROGRAM 


Fort Wayne, Ind.—The regular 
monthly meeting of the Anthony 
Wayne Section was held on March 
16th at the Van Ornam Hotel, starting 
with a dinner and followed by a quiz 
program. Five teams each consisting 
of four members represented the fol- 
lowing Sections: Indiana, Captain, 
Ray Wirt: team members, Ed Holt, 
(, Hofferman and Mike Schaefer. 
Vichiana, Captain, W. Gi. Fassnacht; 
team members, Don Kyler, Harry 
Hale and Floyd Doolittle Detroit, 
Captain, Jack Lemon; team members 
Gerald Wilson, George Motzenbecker 
and Al Last. North Central Ohio, 
Captain, Giles Howell; team mem- 
hers, Ken Showalter, Walt Edwards 
ind Joe Henne. Toledo, Captain, 
Sam Snell; team members, John 
DeWitt, Merle Baughman and Ken- 
neth Welty. 
rom the Anthony Wayne Section, 
namely, D. Rice, George Laws and 
Harry John- 


There were three judges 


Kenneth Zimmerman. 
son was the moderator 

(Juestions were drawn in rotation 
The field of welding was very well 
covered, in are, spot, resistance, and 
A true or false set 
ol questions were presented The 


inertare we lding 


moderator presented questions that 
brought out a lot of discussion, which 
was of great benefit to all present 

A plaque was awarded to the 
Winning team from the Detroit See 
tion: its members had a seore of 570 
out of a possible 700 


PLANT TOUR 


Montevallo, Ala. 
ning, Mareh 13th, the Birmingham 


On Tuesday eve 


Section sponsored a visit to the new 
Westinghouse Welding Kleetrode 
Plant at Montevallo, Ala The trip 
was very interesting for those who 
boarded the buses provided by West- 
inghouse and for others who made 
their way to the plant by private car 
Approximately 150 men from all 
branches of industry around Birming- 
ham took part in this plant visitation 

The plant was in full operation and 
all phases ef electrode production 
‘ ould be obser ved 


Sincere thanks are extended to the 


486 


as reported to Catherine O'Leary 


QUIZ NIGHT HELD BY ANTHONY WAYNE SECTION 


Some of the members who attended the March 16 meeting of the Anthony Wayne 


Section are shown here during dinner 


Section Chairman Dudley Rice (extreme left) is shown soon after presenting plaque 
to the winning Detroit team: (left to right) Jack Lemon, Gerald Wilson, George 


Motzenbecker and Al Last 


MAY 18 

CLEVELAND Section. 17th Annual Sympos- 
jum. Hotel Manger, Cleveland, Ohio. 2:00 
P.M, Registration starts 10:30 AM 

INDIANA Section. Buckley's Restaurant, Cum- 
beriand, indiana, Annual Election of Officers. 


Specker on Silver Brazing Alloys 


MAY 22 


OLEAN-BRADFORD Section. “Inert Arc Weld- 


Editor's Note 
first af the preceding month 
meeting 


Section News and kvents 


SECTION MEETING CALENDAR 


ing,” by W. T. Davis, Air Reduction Sales Co 


JUNE 9 
CHICAGO Section. Golf Outing. Details 


later. 


COLUMBUS Section. Family Night. Holiday 
Hill, Delaware, Ohio. 
JUNE 19 

DAYTON Section. Annual Picnic. 5:00 P.M. 


Inland Activities Center. 


Notices to be published in any one given issue must reach Journal office prior to the 
Give full information concerning time, ploce, topic and speaker for 
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Improved 


FLEETWELD 47 


iron-powder electrode 


for mild steel with AC or DC 


cuts welding costs by: 


@ having one electrode for downhand and out-of- 
position work 


@ casier welding with no tendency to sticking 

@ higher deposition rate... 10% tw 40% faster arc 
speed 

@ up to 30% more weld per rod 


@ less spatter 


se @ casier slag removal 
than conventional E-6013 electrodes. 
ut 


Send for Specifications and Procedures 
in Weldirectory SB 1451. 


THE LINCOLN ELECTRIC COMPANY 


Dept.1915 + Cleveland 17, Ohio 


LINCOLN OnO dependable source 


for all your welding needs 


© 1956 The Lincoln Flectric Company 
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Westinghouse management for the 
plans made to make this trip so sue- 
cessful 


MAINTENANCE WELDING 


Bridgeport, Conn. regular 
monthly meeting of the Bridgeport 
Section was held on March 22nd at 
Rapp's Restaurant in Shelton. Speaker 
was L. D. Richardson WS, of the 
Eutectic Welding Alloys Corp., Flush- 
ing, N. Y. His subject was “ Main- 
tenance Welding.”’ After his talk, 
Mr. Richardson engaged in a question- 
and-anewer session to the satisfaction 


of all 


ANNUAL SYMPOSIUM 
Cleveland, Ohio Cleveland 


Section’s 17th Annual Symposium 
will be held at the Hotel Manger on 
May 18, 1956. Registration will 
start at 10:30 A.M., and the technical 
program will begin at 2:00 P.M. Tech- 
nical Chairman, will be Frank Flocke, 
The Thornton Co. The speaker at 2:00 
P.M. will be R. A. Noland, assoc. metal- 
lurgist, Argonne National 
tory, Lemont, UL His subject will 
deal with Problems in 


Labora- 


“Welding 


RESISTANCE WELDING 
iS TOPIC AT COLUMBUS 
SECTION MEETING 


Nuclear Reactors.” The speaker at 
2:30 P.M. will be F. J. Bockhoff, 
director of research and de- 
American Agile Corp 
will be “Welding of 


velopment, 
His subject 


Plastics.” The third speaker at 4:00 
P.M. will be R. W. Emerson, chief 
metallurgist, Pittsburgh Piping & 


Equipment Co., who will talk on 
“Welding Austenitic Stainless Steel 
for High Temperature Service.’’ The 
banquet will get underway at 6:30 
P.M. The evening speaker, at 8:00 
P.M., will be Lawrence Hall, whose 
subject will be “Humor—A_ Re- 
source,” 


CARBON DIOXIDE 
WELDING 


Cleveland, Ohio-—The March 14th 
meeting of the Cleveland Section, held 
at the Hotel Manger was featured by 
a fine talk by Edward J. Vogel of the 
Liquid Carbonic Corp. Mr. Vogel 
discussed “CO, in Welding,” a topic 
which proved of the utmost in- 
terest to the many members present. 

Mr. Vogel pointed out, among 
other things, that CO, welding is 


growing in demand and that an in- 


General view of dinner held at March 9th meeting of Columbus Section 


These are the members of the panel who discussed resistance welding problems. 
Standing left to right are: Paul Speer, Jack Lott, R. C. McMaster, R. Warrender, 


R. Rasmussen, W. Roboski. 
speaker), C. LaPlant and F. Williamson 


Seated are: 


A. Carasso, C. R. Schroder (guest 


Section News and Events 


creasing number of organizations are 
using this process on mild steel with 
good results. He also stressed that 
with proper application, substantial 
savings in cost can be realized. Deep 
penetration, high-welding speed and 
no need for flux were cited as ad- 
vantages by the speaker; spatter and 
erratic are were some of the disad- 
vantages. 

The coffee speaker of the evening 
was D. Farrell, of Postal Inspection. 
He dealt with “Criminal Aspects of 
the Postal Laws,” 
found very informative. 


and his subject was 


QUENCHED AND 
TEMPERED STEEL 


Denver, Colo.—An attendance of 
60 members and guests of the Colorado 
Section were present at dinner held in 
the Festival Room of the Oxford 
Hotel on March 13th. 

The speaker at the technical session 
following the dinner was Leon C 
Bibber, O38, chief research engineer, 
Welding, U. 8. Steel Corp., Pitts- 
burgh. 

Mr. Bibber’s talk on “The Suita- 
bility of Queneched and Tempered 


Dean G. B. Carson of Ohio State 


University is shown awarding confer- 
ence certificate to Robert Yanks. At 
right are Professor R. C. McCauley and 
J. Brockmeyer, 


chairman 
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MUREX® electrodes for 
mild steel « low alloy steel « stainless steel 
hard surfacing * aluminum + cast iron 
aluminum bronze 


WELDING MACHINES 
a.c. transformers « d.c. engine driven welders 
d.c. rectifiers * inert arc welders 
d.c. motor generators 
WELDING ACCESSORIES 
holders helmets « cable « glove 
ground clamps + lugs + cleaning tools 
Tempilstiks® 


THERMIT:) WELDING 
for fabrication and repair 


RADIOGRAPHIC EQUIPMENT 
Kel-Ray® Projectors 
WELDING SUPPLIES 
RADIOGRAPHIC EQUIPMENT 
PLATING MATERIALS 
ORGANIC COATINGS 
CERAMIC MATERIALS 
Tin TIM CHEMICALS 
METALS & ALLOYS 
WEAWY MELTING SCRAP 
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GENERAL 


For over 40 years Metal & Thermit has been a leader in 
the growth of the welding industry. Constantly searching 
out better materials and equipment, Metal & Thermit has 
consistently offered the latest means for improving weld- 


ing efficiency, cutting welding cost. 


The sign of another new M & T product indicates progress 
in welding. Behind it is the most complete are or Thermit 
welding package available through any one source. Ask 
your nearby Metal & Thermit dealer or representative for 


further information, or write. 


METAL & THERMIT 


CORPORATION 


OFFICES RAHWAY, 


3 
Af 
r © 


Steel for Pressure Vessel Construe- 
tion was handled very effectively 
and Was aceompanied try slides and 


motion pir tures 


RESISTANCE WELDING 
FUNDAMENTALS 


Columbus, Friday, March 
Oth, was a big night for the Columbus 
Section as Dean Crordan Carson, 
College of Engineering, Ohio State 
University presented 67 certificates to 
men who completed Conference 
Course in Resistance Welding Funda- 
mentals” presented by the Depart- 
ment of Welding Engineering of the 
College of Ingineering, Ohio State 
University and sponsored by the 
Columbus Seetion of the American 
WeLDING Sociery Since a total of 
108 attended the course the re 
mainder will be mailed their certifi 
cuter 

Following the dinner and presenta 
tion of the Welding Conference Course 
Certificates Sehroder, viee- 
president in charge of Operations, 
Weldaloy Co. talked on ‘‘Resist- 
ance Welding Electrode Alloys 
Fundamentals of Application.”  Fol- 
lowing Mr. Schroder’s talk there was 
a panel discussion in which panel 
members answered questions submit 
ted from the floor pertaining to “Re- 
sistance Welding Problems.’ 

The panel moderator was: Dr. R. 
(’, MeMaster, Ohio State University. 
The panel members were: Jack Lott, 
North American Aviation; Clarence 
LaPlant, Clark Crave Vault Co.,; 
Paul Speer, Surface Combustion Corp.; 
Walter Roboski General Motors 
Corp.; Raidar Rasmussen, Battelle 
Memorial Inst.; and Ralph War- 
render, Westinghouse Eleetrice Corp 


SYMPOSIUM MEETING 


Dayton, Ohio ‘The March meeting 
of the Dayton Section held on Mareh 
13th was in the form of a symposium 
on recent developments in resistance 
welding techniques and equipment. 

Moderator for the meeting was 
Carl Bertsche who first spoke briefly 
on the need for research and then in- 
troduced the two speakers 

William b.. Klingeman WS, of the 
Precision Welder & Flexopress Cor- 
poration of Cineinnati tulked on 
the general approach of research in 
welding and fully expl iined one prob- 
lem in eliminating a “bounce” in 
ram force of magnetic welder, solved 
by the use of a high-speed camera 
Ilis presentation was illustrated by 
movies 

R. Woodward The Tavlor 
Winfield Corp., Warren, Ohio, dis- 


cussed research as it applies to 


in 


creative approach in the adding of 
automation to welders and in develop- 
ing suitable production electrode con- 
ditions Movies of yas tanks and 


compressor seam welding were shown. 


WELDING METALLURGY 
Dayton, Ohio—A meeting of the 


Dayton Section was held on February 
14th at the Dayton Engineers Club 
The = speaker, Austin Hiller 
W3, manager, production planning 
and marketing research Welding 
Department, General Electrie Co 
York, Pa 


ing analysis and slides, a good case 


presented, by engineer- 


for influencing designers to approach 
joint and section designs with basic 
design equations set up for maximum 
strain rather than conventional stress 
The title of Mr. Hiller’s talk was 
“Basic Problems of Welding Metal 
lurgy.’ 


WELDING STAINLESS 
STEELS 


Detroit, Mich.‘ Welding of Stain- 
less Steels’’ was the subject of the 
March meeting of the Detroit Section 
held on March 9th in the ESD Rack- 
ham Building One hundred and 
five members and guests attended 
the meeting, which was addressed by 
D. W. MeDowell WS, of the Inter- 
national Nickel Co New York 
The speaker drew on his varied back- 
ground as a teacher, industrial metal- 
lurgist, and as a Naval Officer, to 
cover this interesting and involved 
subject. Audience interest was partic- 
ularly high and it was evident that 
time and other limitations left the 
group anxious to continue to explore 


TALKS ON STAINLESS 
STEELS 


D. W. McDowell discussing welded 
stainless steel specimens with members 
of the Detroit Section 


Vews and Krents 


Section 


this subject. Since 1953, Mr. Mi 
Dowell has been working as a meta! 
lurgist in the Stainless Steel and Heat 
Resistant Alloys Section of the De 
velopment and Research Department 


SIMPLIFIED METALLURGY 


Appleton, Wis.—-A. L. Schaeffle: 
WWE, of the Welding Research Depart 
ment, Allis Chalmers Manufacturing 
Co., discussed the metallurgy 
welding at the February meeting 
of the Fox Valley Section held 
February 17th at the Elks Club 

His talk, which was well illustrated 
by slides showing phase diagrams { 
mild, low-alloy, and stainless steels 
was simplified by use of colored ca 
toons which enabled the audience t 
easily understand what generally 
rather technical subject 

Seventy-five members and guest 
were present for the discussion whic! 
was followed by a question period and 
then refreshments 


GAS APPLICATIONS 


Hartford, Conn.--Owing to trave! 
difficulties created by the 24 in. of 
snow which had fallen in the Hart 
ford area, the March meeting of the 
Hartford Section held on Mareh 20t! 
at the Villa Maria in Glastonbury 
was attended by only 16 hardy mem 
bers from the area. 

Speaker at the meeting was J. > 
Douglass WS, who is manager o 
engineering services of the New 
England offices of the Linde Air Prod 
ucts Co., Boston. Mr. Douglass dis 
cussed the “Handling and Usage and 
Applications of Oxygen and Acety 
lene.’ He described the equipment 


used in searfing of blooms a: 
sizers in steel mills, shape cutting 
and the cutting of marble in quarry 
works 


RESISTANCE WELDING 
PROCESSES 


Cumberland, Ind.--The  reguls 
monthly dinner meeting of the J) 
diana Section was held on Februa 
24th at Buckley’s where fried chicke 
served country style, was featured 

Technical speaker was W. G 
(Jerry) Fassnacht 9%, assistant chiet 
metallurgist at Bendix Products 
Division, South Bend. Mr. Fass 
nacht talked on resistance veld 
ing processes for automotive and a! 
cralt components. 

Covered were equipment, pro 
and welding metallurgy on man 
specific assemblies fabricated by thy 
resistance welding process. Welding 
metallurgy on many alloy steels was 
discussed. A lively question-and 
swer period followed 
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A film was shown entitled, ‘‘Steel 
for the Ages” 
ture and fabrication of stainless steels 


About fifty 
attended 


showing the manufac 


members and guests 


FUTURE OF WELDING 
ind.—T. B Jef 


publisher of 


Cumberland, 
ferson OW editor 
the Welding Engineer, was the 
it the January 27th 
Indiana Section held at 
ley’s Restaurant in Cumberland 

The subject of Mr. Jefferson's talk 
was What the Holds for 
Welding.” 

Mr. Jefferson gave some of the 


irt of welding 


and 
Speakel 
meeting 


sue k 


dinne! 


i] the 


historical aAspec ts of the 


issed how welding has come 


and 
of age over the past torty years It 
Mr. Jefferson 
effort i 


constantly promoting the acceptance 


vas inspiring to hea: 


escribe how unrelenting 


f welding by the formulation of more 


ealistie odes, standards, et« ind 
the pre 


bable unrestrained tis 


welding ili bridges ships 
ete., in the future 


About 
attended 


men bers 


Members having dinner at Eagles 
Lodge prior to visiting the Fluor plant 
on March 22nd 


Automatic welding machine in the 
Pipe Shop draws much attention 


1456 


May 


SUBMERGED ARC 
WELDING 


Moline, Ill.-The March meeting 

the Jowa-I[llir Section held 
on March Stl American Legion 
Moline 4 social hour and 
dinner preceded the meeting 

Featured speaker was R. A. Wilson 
WS of the Ap engineering 
Dept., Lincol lectrie Co., Cleveland 
Ohio Mi talk was New 
Developments Submerged Ar 
Welding How r, thi 


dly indicati of the 


was 
it the 


(lub in 


subject was 
it complete 
cove speaker gave to the 


velding field 
the speaker 


submerged-ar 


inted out the 


the | of slides 


factors which govern 


the usability of automat 


lipment 


comprehbensi mi detained 


in the choi 
Wilson 


outine 


audience 


PLANT TOUR 


Paola, Kan.— | 
City 


March, the Kanaas 


took to the 


Section ¢ iwain 


| by Grevhound Bus 


Harry Rogers, quality control super- 
visor for Fluor, explaining the produc 
tion and functions of extrusions 


Welding of head to shell seam being 
explained by Don Miller (left), Plate 
Shop foreman 


is fora tour through 
nufacturing Division of 
cts Company Dinner 


ments were provided 
generosity ol the Fluor 
dinner Clyde Hull 
ger weleomed the 
pipe ind 
and 
pulsation 


ites pres 


ill Sizes alloys 
and 


tanks and towers 


itflers 


structures 
alloys 


hangers 
and 
ind other 


carbon 
metals 
and manual 
and techniques 


Section members saw 


pment 


hines of several de 


welding machines, 
attery of are-welding 
shielded-are 


testing 


proce 
bending 
michinery operations 
ne tribute to mod 
and techniques, 
nembers enjoyed the 


this plant 


making 


pDince on March 22. 


FLUOR PRODUCTS CO. 
PLANT TOURED 

BY MEMBERS OF 
KANSAS CITY SECTION 


Mr. Rogers (extreme right) is shown 
discussing the application of X-ray 


machine 


41 


to Paola Ka 
the Metal M é 
the Fluor Pre Ne 
Aite 5 
general 
Visitot 
| pre 
3 sure vessel 
hes 1uty | 
dampening syste } 
iir-cooled heat ex: : 
et Chey eld ; 
2 steels iuminul : 
They ise) nut 
velding equi 
On the tour, the 
flame cutting 
ig! iut int 
mashines ther! 
of welding procedures, type of pom 
ee equipment, controls and power sources heating and 
: ————— was well received by a very attentive vere tnessed 
road and travel: The tow took 


With Pureco CO:, one man efficiently weids over 100 units per hour. 
The Walker-Michigan Company, Jackson, Michigan (a division of the Walker 
Manufacturing Company of Wisconsin), prominent metal fabricators, 
employ this shielding gas to produce economical welds more rapidly. 


Low cost inert gas shield! 


For certain welding operations CO, is proving 
an ideal inert gas shield — economically and 
productively. 

Pure Carbonic Company supplies CO, in all 
forms — gas, liquid, solid — for hundreds of 


Industrial uses. Your Pureco salesman is pre- 
pared to give you the service you need to put 
CO, to work for you profitably. He is at your 
disposal. Select the Pureco depot nearest you 
from the list on the opposite page. 


Pure Carbonic Company 


A Division of Air Reduction Company, Incorporated 
General Offices: 60 East 42nd Street, New York 17, N.Y. 
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from these 
convenient 
distribution points 


ALABAMA 
BIRMINGHAM—Phone, 53-1626 
MOBILE—Phone: Hemiock 3-2811 
MONTGOMERY Phone: 6868 

ARKANSAS 
LITTLE ROCK—Phone: Franklin 4-8550 

CALIFORNIA 
BERKELEY —Phone; Landscape 6.2155 
FRESNO — Phone 2.5222 
LOS ANGELES—Phone: ADams 1-936! 
SAN DIEGC Phone: Belmont 9.6855 

CONNECTICUT 
NEW HAVEN —Phone: Spruce 7-4436, 7 

FLORIDA 
JACKSONVILLE—Phone: Evergreen 7-7425 
TAMPA—Phone, 2.0304 

GEORGIA 
ATLANTA—Phone: Dixie 240! 

ILLINOIS 
CHICAGO—Phone; Wabash 2.8503 
PEORIA—Phone: Peoria 7.4113 
SPRINGFIELD —Phone, 3-614! 

INDIANA 
FORT WAYNE—Phone, Anthony 3222 
INDIANAPOLIS—Phone: Melrose 2.233) 

IOWA 
DES MOINES—Phone;: 2.0449 

KANSAS 
KANSAS CITY—Phone: Grand 6705 
WICHITA—Phone, Amherst 2 8965 

KENTUCKY 
LOUISVILLE—Phone: Wobash 7274 

LOUISIANA 
BATON ROUGE —Phone, 4.3928 
NEW ORLEANS—Phone: Cedar 7291 

MARYLAND 
BALTIMORE—Phone: Broadway 4402 

MASSACHUSETTS 
CAMBRIDGE —Phone: Kirkland 7.6044 

MICHIGAN 
DETROIT—Phone: Tashmoo 6.42710 

MINNESOTA 
AUSTIN—Phone;, 2381 
ST. PAUL—Phone: Prior 6431, 2, 3 

MISSISSIPPI 
JACKSON—Phone, 4.4838 

MISSOURI 
KANSAS CITY—Phone: Grand 6705 
ST. LOUIS—Phone; Chestnut 1.2244 

NEW JERSEY 
DEEPWATER—Phone: Pennsgrove 2903 
NEWARK~—Phone, Bigelow 2.0400, Rector 2-4380 

NEW YORK 
ALBANY —Phone, 8.2719 
NEW YORK—Phone: Bryant 9.1147 
NIAGARA FALLS—Phone, 4.242! 

MORTH CAROLINA 
CHARLOTTE—Phone: Edison 3.6123 

OHIO 

AKRON —Phone 5658 
CINCINNAT Phone: Mulberry 4793 
CLEVELAND—Phone: Olympia !-6520 
COLUMBUS—Phone, Capito! 4.9624 
LIMA—Phone: Limo 4-651! 

OREGON 

PORTLAND—Phone: Broadway 2467 
PENNSYLVANIA 

ERIE Phone: 2.375 

HARRISBURG—Phone. 4.3253 

PHILADELPHIA—Phone: Walnut 2.1991, 2-6770 

PITTSBURGH—Phone. Cedar 178 

READING—Phone: 2-317 

SCRANTON—Phone: 4-1537 

TENNESSEE 
KNOXVILLE—Phone, 4.5833 
MEMPHIS—Phone 5.7443 
NASHVILLE—Phone: 4.8926 


TEXAS 
DALLAS—Phone. Riverside 6084 
VIRGINIA 
RICHMOND Phone: Richmond 5.6939 
WASHINGTON 


SEATTLE—Phone, 8252 
WEST VIRGINIA 
CHARLESTON —Phone }.1677 
HUNTINGTON—Phone: 3.7144 
WISCONSIN 
MILWAUKEE—Phone: Broodwoy 3-6914 
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RESISTANCE WELDING 
APPLICATIONS 


Hyde Park, Calif.-Members and 
guests of the Aireraft and Rocketry 
Panel of the Los Angeles Section met 
on March Ist at the Elks Lodge in 
Hyde Park and had the pleasure of 
hearing Joseph H. Cooper W&%, chief 
iles engineer for the Taylor Win 
field Corp., of Warren, Ohio, pre 
sent an outstanding paper on resist 
ince welding ipplications 

Out of the many applic itions in 
different industries dealing with dif 
ferent metals for resistance welding 
Mi Coope! pointed out 


there are always a few which are out 


tanding in being somewhat different 
or unusual and requiring different 
methods of approach than a conven 
tional one 

Mr. Cooper 


ise ot hile i series of case historie 


presented with the 


ola tew itions showing the 
ntricacies encountered in all types of 
fabrication done by resistance weld 
ing and how they are overcome by the 


use of specially made and designed 


mobile units for spotwelding, special! 
vheels for seam welding, indexing 


fixture, ete Also, he deseribed the 
welding of terminals on a production 
basis, the ty pe 
the making of titanium engine valves 


of equipment required 


it a high-production rate by auto 
matic resistance methods of hot up 
etting; showed and explained in de 
tail the mechanisms and functions of 
the type of machinery required, small 
roll seam welder ich as required for 
making bellows of light-gage stainless 
steel material ind fixtures that auto 
matically adopt themselves to the 
process such a required by the a 
cralt industry Mr Cooper 
showed and explained how an ex 
ceptional duty cycle was obtained by 
i subeontractor by the use of attached 
vheel dre ng equipment in the re 


istance welding of drop tanks on 


Mr ubjeet WHS well 
covered and can be considered one ut 


the most interesting ever presented in 


4 colored film wa pre sented show 


ng the automatic mechanized line 


that | ised the sutomotive 
dust for the resistance welding of 
tank halves, brake drums, ete Thi 


was narrated t Mi Cooper 
In ce Mr Cooper 


presented with a pen set in apprecia 
tion of his time and efforts 

Prior to Mr. Cooper’s presentation 
Harlan Meredit! chairman of the 
Aj ratt na R eKetr Panel pre 
sented twe ecial guests of the even 
ing— Mr. and Mrs. Sharp from Ed 
wards Aj | f ba who made the 


Section News and Event 


t ‘ the desert to enjoy the 

NI Sharp was later 
selected ft iw the door prizes which 
n by none other than our viee- 
Ochieano of Lock- 
heed Air { nd Jerry Garfield, 
member of the Executive Committee. 
Chis was a first time for both parties. 


SPEAKS ON RESISTANCE 
WELDING 


Joe Cooper was the guest speaker at 
the March |, 1956, meeting of the Air- 
craft and Rocketry Panel in Huntington 
Park, Calif 


WELDING DISSIMILAR 
METALS 


Louisville, Ky President J i 
Humberstone yave an imnterest- 
ing and inst nu talk on the ae 
tivitie of the Society and outlined 
future improvements 
ieeting of the Louwia- 
Section held on February 28th at 


walle 

the White Cottage Restaurant 
Featured technical speaker wis 
1). re of the Inter- 
tis eke y who 
ed t elding of dissimilar 


METALLIZING 
Madison, Wis highly 


the Madison Section 


eeting 
i eld March 22nd at the Morse 
H Count Club in Belo 
Coffer ke vas Gharrity, 
Washington Senator catcher 
gave n interesting picture of 
ane t today and how it 
contrast esterday's style of 
he g i is well pleased with 
M (; rit remarks. Technical 
enl Richard Sitman of the 
Met izing bengineering ( hicago, 
Ill. M sit iddress on Metal- 
Zing e ¢ ehent prool of his 
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| 
AS 
: the 


personal knowledge of metal spray- 
ing. Many interesting and unknown 
facts concerning this 
brought to light in a short verbal 

before the movie Mr. 
attempted to explain the 
limitations of metal spraying in re- 


process were 


summary 
Sitman 


garda to a decision by the operator 
whether or not he should use con- 
ventional weld build-up or resort to 
the metallizing application 

A movie 
tiated Mr 
A sound track was available on the 
film and blended in smoothly with 


which followed substan- 


Sitman’s initial address 


the colored photoplay. 


SUBMERGED ARC WELDING 


Baltimore, Md. ‘The March Meet- 
ing of the Maryland Section was held 
Friday, March 16th, at the En- 
gineer’s Club, 6 W Fayette St., 
Baltimore, Md 

The Technical Speaker for the 
evening was Robert (Bob) Wilson 
WS, head applications engineer and 
training of the Lineoln 
Cleveland, Ohio. He 
“Submerged 


direetor of 
Kleetric 
used as his 
Are Welding.” 
the recent developments in automatic 
His talk 
was very interesting and educational 
His talks are of the highest caliber 
in the field 

The after-dinner talk was presented 
Cleveland 


subject 
He covered some of 


and semiautomatic welding 


by Ellis Root, manager 
office, J. bh. Greiner Co. He used as 
his subject “The Ohio Turnpike” 
which was full of information and im- 
portant facts of the turnpike. It was 
very interesting 


QUIZ PROGRAM 


On March 16th twelve 
experts trom the 


members 
and team of 
Vichiana Section accepted an in- 
vitation of the Anthony Wayne Sec 
tion to attend and participate in a 
\ complete report on 
Anthony 
Wayne Section writeup at the be 


program 
this event is given in the 


ginning of this Section News 


HARD-FACING MATERIALS 
South Bend, Ind.The Michiana 


Section held its regular monthly din 
ner meeting on February léth at 
Russ Restaurant After a wonder- 
ful meal, prepared and served by 
Russ’ personnel, the small but eager 
number of members present sat back 
for a very enlightening and informa 
tive talk by R P. Culbertson 
ws, of the Haynes Stellite Co., 
Indiana, on the use of hard-facing 
being offered today in 
ley winds and bad weather 


materials 
industry 
prevented more members from attend- 
ing this interesting lecture 


WELDING OF DISSIMILAR 
METALS 


New York, N. Y.—‘‘Welding of 
Dissimilar Metals’ was the subject 
of a paper presented by K. M. 
Spicer 4, research welding engineer 
for the International Nickel Co., 
New York, at the New York Section 
meeting held on March 13th at 
Schwartz Restaurant 

Mr. Spicer, who has an extensive 
technical and practical background, 
gave a very comprehensive discussion 
of the techniques that have to be used 
in this process, being fully aware of 
the many problems which have to be 
considered. Mr Spicer gave a broad 
outline of the compatible 
such as Monel and nickel, as well as 
partly compatible and noncompatible 
metals, and the type of filler metal 
that had to be used in the various proe- 


metals, 


Regarding filler metals, the Schae- 
ffler Diagram was explained, a dia- 
gram that is used and has been de- 
veloped to select the proper filler 
material. 

The importance of procedure and 
welder 
plained, as well as the test procedures 
to which specimens undergoing test 
have to be subjected A number of 
slides were shown in the course of the 
talk which greatly aided in giving the 
audience a very good understanding 
of the processes 

The presentation by Mr: 
was excellent and the attendance was 
good. 


qualifications were also ex- 


Spicer 


WELDING IN EUROPE 
Niagara Falls, N. Y. 


and guests of the Niagara Frontier 
Section attended dinner and 90 were 


75 members 


present at the meeting which followed 
on March 22nd to hear Clarence E 
Jackson WS, director of District No 
3, and research metallurgist in the 
Metals Research Laboratories. 

Mr. Jackson discussed, in an in- 
teresting travelogue fashion, accom- 
panied by colored slides, the proc- 
esses and methods of welding used in 
foreign countries. New  develop- 
ments in the field of welding were re- 
viewed and the experiences of the 
OEEC Mission that visited over 40 
welding plants in 11 European coun- 
colored 


tries were covered The 


slides of* European welding appliea- 
tions and of European scenic views 
were most excellent 


ARC WELDING 
Buffalo, N. Y.—95 members and 


guests attended the meeting of the 
Viagara Frontier Section held on 
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February 23rd at Mann’s Three Hun- 
dred Club in Buffalo. 

Speaker of the evening was Harry 
J. Biechsel Special 
Products Section, Welding Enginee: 
ing Department of the Westing 
house Electric Manufacturing Corp 
Buffalo. Mr. Bichsel spoke on thi 
comparison costs of K6020 type o! 
electrode vs. iron-powder types and 
also compared costs of these ele 
trodes with metal inert-gas and sub 
merged are welding. 

The speaker discussed the power 
supply, i.e., the various types of are- 
welding machines available for these 


manager 


processes, together with slides show 
ing features of these machines Also 
discussed were certain types of inert 
gas welding equipment. 


PLANT TOUR 


Findlay, Ohio 
and guests of the North Central Ohio 


Some 111 members 


Section enjoyed a smérgisbord din- 
ner at Findlay’s Country Club on 
March 2nd, followed by a tour of the 
Findlay Division of Gar Wood In 
dustries 

Colonel G. M. Taylor, 
manager of the Findlay Division gave 
a brief history of Gar Wood Industries 
and reviewed the products of the 
Findlay Division. 

The group was guided through the 


general 


factory and shown all phases of man 
ufacturing of Buckeye ditehers, Gar 
Wood shovels and various other piece 
of heavy 
Also included was a showing of the 
largest ditcher ever manufactured 
The visitors were impressed wit 

this unusually clean and up-to-dat 
plant After the tour, members and 
guests were welcomed at the open 
house celebration of the adjacent 
and brand new Burdette Oxygen Co.'s 
Findlay oxygen plant. 


construction equipment 


RECTIFIER WELDERS 


Oak Ridge, Tenn.—(;. K. Willecke 
WS, physicist for the Miller Electri 
Manufacturing Co., of Appleton, Wis 
was the guest speaker at the dinne! 
meeting of the North East Tennesse 
Section held on February 20th, at the 
Waldorf Restaurant. 

Mr. Willecke gave an excellent talk 
on the use of d-e welding power supply 
using metallic rectifiers. His semi- 
technical discussion began with basi 
principles of welding, and theorizing 
the application of electrical power 
for welding purposes. Dr. Willecke 
then described the development of the 
metallic-rectifier-type welding ma- 
including the various types 


; 


chine, 
of rectifiers and the limitations o 
each unit. 
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Tungsten Electrodes‘... 
for any inert- : 
gas welding job... : 
© 2% Thoriated 
1% Thoriated 


Puretung 


Zirtung 


4 


Ina welding electrode, you look for dependable 
performance, ease of handling, economy .. . and 
that is why Sylvania makes four tungsten elec- 
trodes. You get all of these benefits when you 
use the right rod for the job. 

Whether you use atomic hydrogen, helium or 
argon in your arc welding . . . you'll find that one 
of the four dependable Sylvania tungsten elec- 
trodes will give you sound, clean welds. Each of 
these four top-quality electrodes is manufac- 
tured to exacting specifications to assure the 
uniform, stable arc you need for successful inert- 


ey 
SYLVANIA FLECTRIC PRODUCTS INC 
TUNGSTEN & CHEMICAL DIVISION 

TOWANDA PA USA 


er 
SYLVANIA ELECTRIC PRODUCTS Ind 
TUNGSTEN & CHEMICAL DIVISION 


SYLVANIA ELECTRIC PRODUCTS 
TUNGSTEN & CHEMICAL Divi 


FA ta 


actuate 


SVLVANIA ELECTRIC PRODUCTS Inc 


TUNGSTEN & CHEMICAL 


fa. 


gas welding. Each is designed to give you the 


utmost in economy; minimum tungsten loss 
in the are. 
Sylvania Tungsten Electrodes are supplied 


either with chemically cleaned, etched surface or 
centerless ground finish. Order them in handy 
packages of ten from your welding supplies dis- 
tributor. For technical information write to: 


SYLVANIA Evecrric Propucts Ine 
1740 Broadway, New York 19. N y 
ania Electric (Canada) Ltd 
Montreal, P. Q 


In Canada: Sylv 
University Tower Bldg 


1] 


Sylvania has the complete line! : 
(lil 
y 
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MARQUETTE PLANT 


Members of the Northwest Section watch an extruding machine forcing the coating 
on welding rod at a plant tour at the Marquette Manufacturing Co. in Minneapolis, 


on Monday, March | 2th. 


Left to right are Earl S. Osburn of Marquette, David 


E. Dallman, Norman C. Qualey, C. M. Clogston, Northwest Section chairman, and 


Marcus Maynard. 


WELD METAL FLAWS 


Erie, Pa. Causes and bvaluation 
of Weld Metal Flaws’ was the sub 
ject of a talk given by R. P. Sopher 
WS, of the Battelle Memorial In- 
stitute, at the February 28th meet- 
ing of the Northwestern Pennsylvania 
Section held at the General Eleetric 
Community Center 


PLANT TOUR 
Bradford, ‘The Olean-Bradford 


Section held its first meeting of 1956 
at the Valley Hunt Club in Bradford 
on February 21st After dinner, the 
members went on a conducted tour 
through the plant of Dresser Manu 
Dresser In 
Flash, submerged are 


facturing Division of 


duatries Ine 


and hand welding are extensively used 
in the manufacture of their products 
After the tour a general discussion was 
held regarding the processes observed 


throughout the tour 


WELDING METALLURGY 


Olean, N. Y.--The March meeting 
of the Olean-Bradford Section was 
held at the Castle Restaurant, Olean, 
N. Y., on Tuesday, March 20th 

Clarence Kk. Jackson WS, district 
director for District No. 3, North 
Central, gave a short address be- 
fore the Section making particular 
reference to the forthcoming Spring 
Meeting and Welding Show to be 
held in Buffalo during May 

G. Claussen WS, metallurgist, 


DRESSER PLANT VISITED BY OLEAN-BRADFORD SECTION 


The February 2}st meeting of the Olean-Bradford Section was devoted prin- 


cipally to a tour of the Dresser Manufacturing Division Plant. 


participating group 


Shown above is the 
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Metals Research Laboratories, Linde 
Air Products Co., Niagara Falls 
presented talk on ‘Welding Metal- 
lurgy.”” Amply 
talk with a series of excellent and ex 


supplementing — his 


planatory slides, Dr. Claussen showed 
that metallurgy is a 
part of, and indispensable to, an 
understanding and successful applica 
tion of welding. Developing this 
theme, Dr. Claussen discussed the 


fundamental! 


basic metallurgical changes occurring 
in steel during heating, solidificatior 
and cooling, together with the chemi 
eal reactions which may occur; he 
pointed out the influence of these 
effects on welding and how they may 
give rise to such troubles as porosity 
cracking and inclusions. It was ex 
plained how an understanding of the 
possible causes of such defects en- 
ables appropriate action to be taken 
to prevent them. Various metal- 
lurgieal terms and diagrams, the iron 
carbon diagram, S-curves or isother 
mal equilibrium diagrams, solubility 
curves were described in such a way 
that their importance and the ap 
plicability of the diagrams to welding 
were immediately made apparent 
Many questions were provoked by 
the talk and much discussion ensued 
which was ably handled by the 
speaker. 

The Section is indebted to Dr 
Claussen for the competent way in 
which he presented some of the com- 
plex metallurgical phenomena related 
to welding, making it simple and easy 
to understand their significance. The 
meeting closed with the Section mem 
bers expressing the hope that D 
Claussen would return and address 


them again. 


DESIGNING FOR WELDING 


Peoria, Ill.—-The March 2\st meet- 
ing of the Peoria Section was held at 


One of the principal points of attrac- 
tion was the display of the various 
items made at Dresser 
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NORTHWEST SECTION VISITS 
: 
} 


4 member ind guests present 
Omer Blodgett of the Appl 
catior engineering Department 


Lincoln Electrie Co., Cle veland, Ohio 
Was guest speaker His subject was 


Designing for Are Welding 


Mr Bl ivetts talk Was accom 
panied by slides illustrating bending 
stiffness, strength and torsion Also 
he satre sed the importance of diagonal 
bracit vy a i means of obtaining added 


ind reduction of weight 


strengt! 


WELDED STRUCTURES 


Pittsburgh, Pa.A_ joint 
of the AWS Pittsburgh Section, the 
Pittsburg! Ameri 

Society of Civil Eng 


meeting 


sectior of the 


Civil Section of the Engines 
of Western Pennsylvania was held o1 
Wednesday March 
Two spe ikers were led 


ched ned 
La Motte 


evening 


(srovet W consulting 


engines Air Reduction Sales Co 
New York, spoke on the ‘“Impo 
tance of Correct Detail ind Joint 
Design in Welded Structures Van 


tensselaer P. S consulting 


AW 


engineer of Baltimore Md spoke 


on the ubject Welded Stru 
tures ( onsider ible discussion oO 
lowed the presentation A large num 
ber of slides were used to illustrate 


these discussions 

A demonstration by the Lineol: 
Electric Co. on the 
Welding was described by ¢ \W 
Lytton W 

Some 160 members and g 
at the meeting 65 wel if 
which was held at the 


Hote | 


present 
the dinner 
Webster Hall 


meeting 


preceding the 


FIXTURES AND 
PROCEDURES 


Portland, Ore.-The March 6t! 
meeting of the Portland Section wa 
held at the Heathman Hotel \ 


social period ind dinner preceded the 


meeting 

Speaker of the evening was Byron 
R. Russell 8, owner, Airline Weld 
ing and Engineering Co Haw 
thorne, Calif His talk Automat 
Fixture ind Procedures { Fusior 


produce ion welded part hese 
include tures u im 

ett nat fuel tanks an i 
hor lungste 

met i aut t erg? 
' ere eviewed The 


titaniu 


May 


| 


on process ¢ 


present Mr. Russell gave interesting 
formation on ld working of 


metals and he presented facts obtained 
ju pment deve loped by 


his firm 


MAINTENANCE WELDING 


Richmond, Va. Improved Main 
tenance Welding Techniques vial 

in excellent talk given 
Richardsor AW or the 
Eutectic Welding Allovs Co t 
the March 1l6t linner meeting of the 
held at the Hallo 


Mr. Ricl ison talk accompant d 


DY hile t ced the early history of 
velding and discussed the problem 
technique el ountered 
tenance eld He pointed out the 
ist different problems of produc 
tion and maintenance welding He 
leseribed the ms repan vhicl 
ere mplished by using 
meit nt materia 


ACTIVATION MEETING 


Sacramento, Calif... An activation 
on Mareh Ist at the 


eeting } 


ipitol in 


‘ 
Sacramento with 
17 in attendance including the chau 

men of the San Francisco and Santa 
Clara Valley Section Second Vice 
President ( 
it-Large Ray 1 
it was the consensus of the people 


AWS Section wa 


therefore i 


Sander and Director 


vynsend 


pre ent that in 
needed in & 


icramento 
committee wv ippointed to function 
i8 an organization group for setting 
up progral for the next few months 

(juest speaker at this meeting wa 
Ed) Dato OWS, of the Linde Ai 
Products Co New York hose 
Welding and 


ubject wa Inert-Gas 


(‘utting 


ASPECTS OF WELDING 


Saginaw Valley, Mich.--Some 140 


member nd guests were present at 
ft joint meeting ot the Sagina 
Valley Section and the (American 
Society fi Meta! held on Mareh 
15th at the High Life Inn Phi 

t meeti esulted in an excep 
eg i} ind i i great 


| at \\ I). ¢ 
Mr. Aspect 
Wi Met y lelivere 
i ‘ tive 
I i rie Vi eat t 
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WELDING OF ALUMINUM 


St. Louis, Mo.—-The early history 
of aluminum and its progress up to the 
present time was discussed by William 
B. Rogerson, assistant chief of Weld- 
inum Company of 
March 9th dinner 
ere Louis Section held 
tthe Unique Restaurant Mr. Rog 
the evolution of methods 


ed 
I ning the latest tech- 
niques and | edures of welding and 
the on and new alum- 
I talk was well il- 
trated | ind movies 


WELDING ALLOY STEELS 
Calif. The San 


San Francisco, 


I co Section met on March 
ind heard Bernard hans 
Welding Standard 
Oil ¢ f ¢ discuss welding 
lone n the construction and main- 
tenance of refinery equipment 


pointed out that the high 

elit temperature, high pressures 
ind corroding tendency of the stock 
y a necessity to 


protect plant and plant personnel, 
The basi tandarad which govern 
weld quality are reliability, safety 
ind ¢ 

Weld ire qualified by a standard 
pipe test Wi | ire ches ked by 
guided bend, nick and break and 


In we al two principles 
ire maintained | the electrode 
must at ist match the base metal 
in loy content 2) the weld and 
heat-affected e must have the best 


le ductility The latter is 
improved by heat treatment 
Among the shay steels are those 


inging to 9% and 


it! 
lenu t >, with the carbon 
held to O.15%, ma These steels 
elded ith low-hydrogen elec 
t ‘ the © pre heated to 400 
600 na intained at 1200 
treatment also softens 
thie heat-aflected zone, increasing 
luctilit eliminating metallur- 


A vstenit tuinleas rods may be 
insion of the weld 


intage in eyeli op 


fail- 


aie 


haa il plained that 
service 


ii 
thy esult of stress cracking 


The lat 


te f te fre high etresses working 
junet ith the corroding 
t ldentil tion of the peehe 


ften possible, and 
taken to offset the 


stainless 


urbon 
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Welding « Missile ind Commercial metal is a disad PY é 
itiolr yas of great interest t eu erat 
ill It overed desigt labricatiol Techni | Vit W Pel 
and f testing of fixture ed to f An tendent of Metal ure i 
ly 1) Research 
talk Vit elucidated ith Hades ind talked reiini i many th 
motion pictures and samples of welded questior isked at tl live onditior hye : 
were made available to ior Ihe extra-low-c 
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A Report on Automatic Arc Welding 


G-E WELDING ENGINEER EXPLAINS 
ARE TURNING MORE AND MORE 


Roger W. Tuthill, Welding Process Engineer for the 
General Electric Company’s Welding Department, 
answers some of the more frequently asked questions 
about the gas-shielded, consumable-electrode weld- 
ing process. 


Mr. Tuthill’s answers explain the increased attention 
this process is receiving from production and welding 
people as automation begins to make greater de- 
mands on production welding. 


Mr. Tuthill has been active in research and develop- 
ment on Fillerarc welding, General Electric’s gas- 
shielded process, and has had a number of papers 
published on the subject. 


Q. Does a gas-shielded automatic welding system 
cost any more than other automatic arc welding 


Q. What is the gas-shielded welding process? 


A. Gas-shielded welding is a consumable-electrode arc 


: ? 

e welding process which uses a reel of bare electrode wire systems 

fed mechanically through a welding head. Gas, such as A. The cost of setting up a gas-shielded system is about 
sh carbon dioxide or argon, flows around the electrode to the same as for a comparable submerged-arc automat 
i form a protective shield about the arc. system. 

a For example, while the purchase price of gas-shielded 
Hi Q. Is there anything particularly new about gas- automatic equipment may be more than that of a 
i shielded arc welding? submerged-arc system, the fact that there is no need for 
installing expensive flux recovery equipment and other 
A. Yes if you're talking about automatic gas-shielded 

cleaning systems with gas-shielded welding easily makes 


arc welding! 


up the purchase price difference. 


Historically, powdered flux has been used as the shield 


ing agent in automatic arc welding, mainly because no 


ges process was economically feasible for welding mild Q. Does the quality of welding done with gas-shield- 


stecl. However, gas-shielding was attractive to many ing compare with other welding processes? 
prospective users because it eliminated the many problems 


A. Quality of welds made with the gas-shielded automat 


created by the use of flux expensive flux recovery sys 


; tems, flux inclusions in welds, flux in the air, more precise welding process compares very favorably with other 
: fixture requirements, and other difficulties. processes. Since no flux is used there is no possibility of 
z Gas-shielding has been used for welding non-ferrous flux inclusions; penetration is usually deeper; and the 
f and stainless steels, but the relatively high costs of the visible are permits full control during welding. This 
i visible arc permits less expensive fixtures to be used, an 


inert gases used made gas-shielding impractical for mild 


important cost factor in automatic welding 


steels 


Recently, the successful application of low-cost carbon 


dioxide as a shielding gas has finally made it economical 


Q. How about the speed and flexibility of a gas- 
shielded system? Can it be easily integrated into a 
production line? 


to use gas-shielded equipment for welding mild steels. 


For example gas savings of 90% over inert gas costs 
& 


have been reported. Since by far the most welding being 


done today is on mild steei, it is easy to see why this A. A gas-shielded system can be used in production line 


development is causing so many production people to welding as easily as any automatic welding system 


turn to automatic gas-shielded arc-welding for answers For example, the G-E Fillerarc system has electrode wire 


to their production welding problems. feed speeds which range up to 1000 inches per minute 


Ne 
¥ 
pt 
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WHY FABRICATORS MILD STEEL 
AUTOMATIC GAS-SHIELDED WELDING 


automatic head can be rotated through 360 degrees 


and can be used for circular or seam welds, and, if neces 


sary, more than one welding head can be used to make 


multiple welds 


These characteristics make the Fillerarc system flexible 


and fast enough for almost any production line. Perhaps 


of equal importance to production people is the system's 


insensitivity to incoming line voltage, which assures co 


stant production speed and weld quality 


Q. To sum up, what are the really important ad- WIDE RANGE OF WIRE-FEED SPEEDS up to 1000 inches per 


vantages of the automatic gas-shielded welding minute makes the G-E Fillerarc system flexible enough for 
any production line. Speed is constant since system is insen- 


sitive to normal line-voltage changes 


process? 


A. In a few words, the most important advantages of the 


automatic gas-shielded process are flexibility, high welding 


speeds, uniform weld quality, elimination of the cleaning 


problems associated with the use of flux, versatility f 


ise with all types of metals, and most important of all 


the ability to use low-cost carbon dioxide for shielding 


For more information about Fillerarc automatic ga 
shielded welding see your nearby G-E Welding Distribu 
tor, or write for Bulletin GEC-1334, Section 713-4, Get 
eral Electric Company, Schenectady, N. Y 


FLEXIBILITY OF FILLERARC SYSTEM is also demonstrated by 
the automatic head. It rotates 360 degrees, allowing even 
overhead welding. Arc is completely visible since gas is used 
as the shield instead of flux 


See G-E Fillerarc automatic welding equip- 
ment demonstrated at the American Welding 
Society Convention, Buffalo, N. Y., May 9-11. 
Booth numbers 47, 48, 49. 


weet 


| CIRCULAR OR SEAM WELDS may be made on stainless steel, 
on copper, aluminum, and other metals using inert gas. Filler- 
f arc power sources, rectifier or motor-generator, and carbon 


dioxide combine for low-cost, quality welds on mild steel. 


Progress /s Our Most /mportant Product 
G-F FILLERARC EQUIPMENT is the only complete equipment 


espccially designed for consumable-electrode, gas-shielded . 
welding. Simplicity of the system makes possible use of less G N A L C T | C 


expensive fixtures and greater over-all efficiency 


4 


3 NEW G-E Power Sources for Automatic Welding 


Now, three new General Electric 800-amp 
rectifier welders join the already-proved 
Fillerare 450-amp motor-generator set as 
power sources for the expanding gas- 
shielded automatic welding process 

The three new power sources are 
designated FILLERARC, REGULARC, 
and DIRECTARC and offer a complete 
and 
comparison 


characteristics 


(See 


choice of output 


automatic features 
chart below.) 

FILLERARC gives you the ideal power 
source for automatic gas-shielded welding. 
Like the 450-amp Fillerarc motor-gen- 
erator, this rectifier welder has a unique 
rising volt-ampere characteristic which 


automatically matches the arc require- 


ments for all electrode wire feed speeds. 
It is immune to changes in incoming line 
voltage, thus assuring consistent weld 
quality. 

REGULARC The true 
potential power source offered for auto- 
matic welding, this welder provides all 
the features of the Fillerarc model except 
that it has a flat volt-ampere character- 
istic. This is the set for you if your appli- 
cation requires regulation of incoming 
relatively small 


first constant- 


line voltage and only 
changes in electrode wire feed speeds 

DIRECTARC With minimum investment, 
Directare offers the same high quality 
design and of the other 


models without the automatic features. 


construction 


Directarc is the choice for you if you 
have a well-regulated incoming line volt 
age and your application requires only 
one arc length and electrode wire-feed 
speed. 

QUALITY RECTIFIER FEATURES All 
three models offer the same high quality 
you've come to expect in G-E rectifier 
welders —quiet 
cleaning-cooling fan, 
side covers, and Class H silicone insula 
tion. 

For more information see your nearby 
G-E Welding Distributor (He's listed in 
the yellow pages of your phone book) or 
write Section 713-5, General Electri 
Company, Schenectady 5, N. Y 


operation, combination 


easily removable 


| ire Feed Speed 
[477] FILLERARC Rising Yes Yes | Yes 


Progress /s Our Most Important Product 
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steels are finding 
finery servi hecause of the 


roperly stress relieving stainle 


of 


welds 

The meeting at Plands Restaurant, 
Oakland, Calif was enjoyed by some 


90 members and guests 


WELDING AND CUTTING 
ALUMINUM 
Calif.-The Sa 


San Francisco, 
Francisco Section held its ruary 
meeting on the 20th in the Plands 
festaurant, Oakland, where G. O 
Hoglund WS, head of the Welding 
Section, Aleoa Proce Development 
Laboratory 
in Welding and Cutting Aluminum 

Most of the developments in weld 
Hoglund, have 


Developments 


spoke or 


ing, according to Mr 
occurred in are welding and vessels 
with walls to 6 in. thick are now being 
Advantage 
taken of welding to 


welded is now being 
fabricate equip 
ment in which weight-saving, elec 
trical conductions, nonmagnetic prop 
erties, chemical properties or cor 
rosion resistance is desired 

The magnesium-bearing alloy ucl 
weldability 


h we ldable 


us 5356 have excellent 
The 6061 
may require it-treatment 

Tests of welded 5151 H 36, 6061 r6 
and 30031 indicate that 
strength is a funetion of eycles and 


alloys, althoug 


fatigue 
not allovs These same alloys have 
excellent ductility at 280° | in 
some cases thev are almost as good as 
The y exhibit 


no transition tem pe ratures 


at room temperature 
The electric are in combination 
with «a shielding atmosphere is used 
to cut aluminum and other alloys by 
the melting process. In_ principle 
the energy of the are and gas stream 


melts and mechanically removes the 


molten metal to form a kerf while the 
protective atmosphere prevents Oxi 
dization 

Kightv-five members and guests en 


joyed Mr. Hoglund’s 
ture. 


instructive lee 


MAINTENANCE WELDING 


Sangamon, The Sangamon 


Valley Section dinner meeting 
on March 13th y Mill 

Techn CAKECT is DD. I 
Tractor 


spoke 


well of the 
Peoria Mr ! 
Maintenance : ding 
Maintenance.’ 


ARC WELDING AND 
CUTTING 

San Jose, Calif.—J Dat 
assistant manager Welding 
Linde Air Products ¢ New York 


as the speaker at the Februa 


May 1956 


present t ! 
Inert-Cias 


itting as pre 


Sion on 


Sivies showing 
cutting proce Cs 
this 


m to slides o 


proces 


ras welding procedures and proce 


RECTIFIER WELDERS 


Shreveport, La.—The February 


dinner meeting f the Shreveport 
Section was held on February 16t! 
it the Caddo Hotel 

Speaker for the evening was G IX 
Willecke UW f the Miller Eleetri 
Manufacturing Appleton, Wi 

Dr. Willecl rave a bref account 
of the elects stating that if 
represent concentration 
energy Wher 


is concentrated the weld zone 
The Ke xplained the funda 


velding, this energy 


mental principle of motor-genetr itor 

i-c and reetiher-type welding mac 

He by efly ‘ xplained the Variou 

tule ind metalhe reetifier 

operate The rectifier 

as an electrical check 

valve which will allow current to flow 
in one direction only 

Of the presently known rectifiers 


the seleniun rectifier is best ite 


for welding machines from » stand 
urrent pa ed for 


vith t ind 


point of amount 
given siz 
and rugged 

Dr. Will 
selenium | r is mace 
sists of 
0.002-1n thi 
deposited on 
The plate | heat treated to get 


the i! rvetalline form 


desc ribed 


support pl ites 
laver ol selenium 


irface of the plate 


iving a melting point 

in selenium is sprayed 

The 1] outing 

m front known 
leetrode lay 


electrode 


elenium 


WELDING CODES 


Shreveport, La.--A very fine 
thie Shreveport 
ifth at the ¢ 

er i 


ecreta 


engineering 


ori Neu ana Kventa 


Airco +9 Cast Iron (square). This 
is a high quality, grey cast iron weld- 
ing rod commonly used for oxyacety- 
lene welding of cast iron, It assures 
easy weldability and will produce soft 
machinable deposits when used with 
correct pre- and post heating proced- 


ures 


Airco + 10 Moly-Cast lron (square). 
Deposits obtained with this rod are 
stronger than those from standard cast 
iron rods. Recommended for welding 
alloy cast iron and for building-up 
worn areas on diesel engine cylinder 
heads. This rod may be used for weld- 
ing alloy cast iron of the same or dif- 
ferent analysis providing the base metal 
does not contain ingredients to produce 
some special characteristic such as cor- 


rosion resistance, 


Atias Cast lron Welding Flux. This 
flux has a lower specific gravity than 
cast iron, thus floats out the oxides and 
impurities to assure sound cast iron 
weld metal. To expedite the job, 
sprinkle some of this flux over the joint 
and the molten puddle, 


Send for this free catalog! 

You'll find here the finest rods and fluxes 
for joining both ferrous and 

non-ferrous metals. Write 


Airco at address below. 


Request Catalog 9-131A 


ise in re sth ¢ eting of the Santa 
fhieulty Clara \ Seetior 95 members 
| 
by Mr. Dato the WELDING «>; 
shown in additi inert y 4 
| 
= 77 
current ectified The ratio of 
current passing through the barrie 
aver in om hrection im ¢ mnipared te 
Pe opposite direction, is as high as a : 
Md Ain REDUCTION 
Magrath, national who gave is 
in inior f talk on the SOcIERTY J 
ganized, what it 1 und what it do« on 
He pointed out that it is the member vbo— 
It is on edu Canad Limited 
Sc 


ECONOMICAL! The favorable price of aluminum, when compared 
to copper, provides important economies. And you continue saving 
money even when you specify aluminum one or two AWG sizes 
larger than copper to offset its slightly less amperage carrying 
capacity. 


NEW 


Only half 


LIGHTWEIGHT to reduce fatigue! Alumi- 

num welding cable is only about one-half the 
weight of copper welding cable. Thus, it’s twice 
as easy to lift and drag around—an important 
factor in reducing fatigue and increasing effi- 
ciency on the job. 
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EXTREMELY FLEXIBLE to make work easier! The fine 
wires used for aluminum welding cable assure maxi 
mum flexibility, plus toughness and durability. Aluminum 
welding cable can easily be looped into a circle with thumb 
and forefinger — demonstrating the freedom of movement it 


provides to the welder 


COOLER to make handling more comfortable! Alu 

minum welding cable dissipates heat almost twice a 
fast as copper cable of similar size. As a result, the alum) 
num cable and electrode holder is far cooler and more 
comfortable to handle 


Kaiser Aluminum is a leading producer of electrical 
conductor for transmission, distribution and service 
drop lines. In addition, Kaiser Aluminum produces 
building wire and other aluminum conductor products 
for industry. 


At your request, we will be glad to send you our in- 
formative folder, “New Advantages in Arc Welding 
Cable with Aluminum Welding Cable.” Write to Kaiser 
Aluminum & Chemical Sales, Inc., General Sales Office, 
Palmolive Bldg., Chicago 11, Illinois; Executive Office, 
Kaiser Bldg., Oakland 12, California. 


May 


ALUMINUM WELDING CABLE! 


the weight of copper cable—plus other important benefits! 


DURABLE to withstand hard use! Tough rubber 


jacket resists abrasion, acids, sunlight and heat. For ex- 
tremely hard usage, a neoprene jacket is available which 
offers maximum resistance to abrasion, acids, alkalies, 
grease, oil, sunlight and heat. In addition, the neoprene 


jacket is flame-resistant 


EASY TO SOLDER for tight copper or brass termi- 
nals! Terminal lugs or accessories can be soldered to 
aluminum welding cable by a simple 4-step method; 1) heat 
socket or lug barrel with small torch flame, 2) apply non 
zinc chloride type flux inside barrel, 3) insert soldering wire 
while applying heat, and fill full, 4) gently work stripped 
end of cable into solder socket, remove flame, and allow to 
cool. Connection is then ready for use. Aluminum welding 


cable also takes good mechanical connections 


To take full advantage of new aluminum welding cable, 
contact your welding equipment manufacturer or your 
nearby welding supply distributor. Aluminum welding 
cable is produced for equipment manufacturers by 
Kaiser Aluminum at the company’s Newark, Ohio wire 
and cable mill. 


| 

Kaiser Aluminum 
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cational and service organization 
with activities of a seale making it 
larger than many well-known indus- 
trial organizations. Industry sup- 
plies well over 600 engineering spe- 
cialistse who work on the Soctery's 
committees 


many formulating its 


codes standards and 


specifications 
which are utilized by 
better 
These men are the best available 
The text in Tue Wetoina 
is contributed by the most learned in- 
dustrial 


industry for pro- 


ducing welded products 


welding and 
minds in the world 

Mr. Magrath explained the manner 
of the organization of the Soctery’s 
Board of Directors and its Standing 


engineering 


and Technical Committees, as well as 
how the Sociery coordinates its ac 
tivities with more than twenty-five 
technical and engineering organiza- 
tions in this country and with those in 
He pointed 
out the need of keeping abreast of 


eleven foreign countries 


developments in foreign lands as, 
while the United States is far ad- 
vanced in production, there are in- 
stances where, in some fields 
foreign groups are 
ahead of us 


some 


technologieally 


The technical speaker of the even- 
ing, B. C. Doggett of the J. B. 
Beaird Co., discussed the more famil- 
iar codes and specifications. He ex- 
plained how these codes apply to 
builders and fabricators in the pipe, 
vessel, structures and transportation 
fields 


are not within themselves mandatory; 


These codes and specifications 


they are often made so by customers 
and local ordinances 

Mr. Doggett gave the following 
three reasons as to why codes exist: 


(1) Safety—life and property 

(2) Uniformity of thought 

(3) It is the one way that informa- 
tion resulting from a great 
deal of thought and experi- 
mentation is made available 
and utilized 


Customers use codes as guide in 
what they want, although 
they may add special requirements. 


getting 


A question-and-answer period fol- 
lowed with Mr Dogwett and his 
panel of experts answering the ques- 
tions put to them 


POSITIONING 


Miami, Fla.(iuest of honor at 
the March 2let meeting of the South 
Florida Section was AWS President 
J. H. Humberstone who gave a very 
interesting and educational talk on 
the Sociery’s activities, the function- 
ing of the various Directors, the re- 
vising of the Wriping Hanprnoox 
and other important matters Mr 


TOLEDO SECTION HOST TO HUMBERSTONE, 
STITT AND CARNEY 


This group picture was taken at the February 21st meeting of the Toledo Section. 


(Left to right) J. L. Barker, Sun Oil Co.; Ray Stitt, AWS district director; 
J. L. Carney, technical speaker for the evening; J. H. Humberstone, AWS presi- 


dent; and L. H. Shanteau, Toledo Section chairman 


President Humberstone extends his congratulations to the officers of the Toledo 


Section. 


Shanteau 


Humberstone’s comments were most 
helpful to those present. 

The guest technical speaker of the 
evening was Jack Jarms 9, of 
the P. & H. Corp. in Milwaukee. 
Mr. Jarms gave a very interesting 
talk on “Positioners.” 

The meeting was held at the Repub- 
lican Club and the dinner at Harts 
Restaurant. 


ALLOY PIPE WELDING 
Toledo, Ohio.-The February 2\st 


meeting of the J'oledo Section was the 
largest ever held by this Section with 
an attendance of 122 

Some 55 men attended the dinner 
The Section was honored to have as 
coffee speakers AWS President J. H 
Humberstone and Ray Stitt, District 
Director. Mr. Humberstone spoke 
briefly on the aims of the Socrery 
and the advantages of a Company 
Membership. Following Mr. Hum- 
berstone’s fine talk, Mr. Stitt dis- 


Section News and Events 


(Left to right) S. Snell, treasurer; R. Hoefler, secretary, Mr. Humber- 
stone, W. Schmidt, first vice-chairman, T. Ellis, second vice-chairman and Chairman 


cussed individual memberships and 
also congratulated the 
their past membership work and sug- 
gested they take advantage of the 
large turnout to increase membership 
for this year. 

The technical speaker was J. bk 
Carney WS3, chief metallurgical eng: 
neer for the Sun Oil Co. Mr. Carney 
gave an excellent talk on problems 
encountered in alloy pipe 
for high-temperature service 
cussed the results of 
different welding 
sure complete, crack-free, root pass 


Section on 


welding 
He dis 
research on 


processes to «as 


and the advantages and disadvan 
different 
also covered very 


tages of techniques He 
thoroughly the 
method of determining the 
preheat and 
of the low-chrome alloys and pointed 


proper 
postheat temperatures 
out the importance of preheat and 
postheat of these alloys 
Following his talk, Mr 
answered a number of questions from 


Carney 


the floor, most of these covering the 


THe Journal 


in 

q 


peaker's talk, 
re ended high-speed 


trode 


these low-chrome alloys. At all times properties of the weld deposit , y 
Mr. Carne vas definite in his an Using slides, Mr. Carey showed the movie was presented which showed 
swers and in his statements this results obtains th electrode the etal tra ‘ wross the are, 
impressed those present very favor s al nm using helium ’ pper, stainless 

nd €@0 H test ive t mild-steel elec 


ably irgon 


made vil (0) m Various i lioxide shielding 


INERT-ARC WELDING 
Toledo, Ohio—The March meeting Mi: Carey ted out that 


of the Toledo Section was held at \ 
the Maumee River Yacht Club, on irbon stee He | 


Tuesday March 20tl The main velding method requires a rar S 
ike! was J R | il if Vice Ol on 

f therwise, po ity shows up in the Your Society 


engineer for the Detroit Divi m oO 


the Linde Air Produet Co who weld Also there is more wel 
spoke or Inert-Are Welding ind patter with CQ) than with argor —— — 
Brazing Mr Larimer s talk cov 


ered gas tungsten-are and gas metal 


are welding of plate and pipe He 
discussed butt, fillet pot welding 
and inert-are cutting of hard-to-cut 


metals His talk was illustrated with 


very interesting slides. Mr. Lari PIONEER FOR MODERN WELDING 


mer’s presentation was followed by a 


lengthy question-and-answer period 


during which many interesting prob 


lems and appli itions were discussed 


NONDESTRUCTIVE 
TESTING 


Sheffield, Ala.-Robert G. Stro 
ther of the Magnaflux Corp. was the The jaws substitute for stub waste 


speaker at the February 16th meeting by splicing a 2 inch extension to 
of the Tri-Cities Section held in the the length of every electrode 

T.V.A Auditorium. Mr. Strother 
spoke on ‘Nondestructive Testing 
of Weldments.”’ ‘ 


GAS SHIELDED WELDING 


Worcester, Mass,—J. Carey 
WS, of the Welding Processes Divi 


ol the Creneral | lectric Co 


York, Pa., was the speaker at the Delivers FIVE surface cleaning 

March 5th dinner meeting of the 

ob tha blows with each swing and lasts 

House FIVE times longer than single 
Mr. Carey's address covered a de headed hammers 


scription and brief history of the 
Consumable- Electrode Gas-Shielded 
Welding Process,’ using gases such 
ind 


argon 


of plates, 


1s MODERNIZE the _ fabrication 
ret 9) less operator sh equired shapes, rods, bars, pipes, etc. MAKE fitting, 
positioning, holding, and welding a fast, ac 


curate, inexpensive, one-man job 


10230 SOUTH AVE. N « CHICAGO 17, ILLINOIS 
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— OLDE. 
— 
He cited as advantages 1) the 4 
ibsence of a flux 2) high travel HANDS 
peeds joints ire easily een and 
¢ 
With rexard to the use of COs fos 
velding mild steel, Mr. Carey de , 
seribed the ircing 
‘ See your Local Dealer, or, Write For Bulletins, $$-6-MP-7-PCB-6 
dioxide the are, the recombining of ; 
BERNARD WELDING EQUIPMENT CO. 
weldability of mild ter the 
ference in edge preparation, as com i 
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X-ray Film 


specifically designed for 
Today’s Radiographic Advances 


Kodak Industrial X-ray Film, Type AA 


Ou: of the Kodak Research Laboratories comes a new and 


improved x-ray film designed to work hand-in-hand with 


Read what the new Kodak 
industrial X-ray Film, Type AA, 
will do for you 


today’s other advances in industrial radiogy It is a 


film that retains the fine sensitivity characteristics which 


have made Kodak lype A the most widely used x-ray film 


in 
Reduce posure per up routine 


But more, while retaining these characteristics, the new exami 
film gives you greatly increased film speed peeds ranging @ Speed + erammealteet existing expo 
up to more than twice the speed ol | pe A. So we have 
named this new film ly po LA 

@ re ra ‘ ensitivil 

All through your radiog iplrie operations this film will hed expo 
provide finer work. faster Its characteristh ma po 
ties are particularly outstanding when working with today's e@ Give reate ect we detail and 


higher machines md ray source 


Your x-rav dealer and the Kodak Technical Repre enta 


idy to tell you about this new film. Get in touch 


tive are re 
with the in to see how much vrcat new voting to 


mecan to you, 


sm 


mame 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N.Y. 
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Tolal National Membership March 
Sustaining Members 


Members 


Effective March 1, 1956 


MEMBERSHIP CLASSIFICATION 


B—Member Honorary Members 


C—Associate Member Life Members. . 


F—Life Member 


A—Sustaining Member 


ALBUQUERQUE 


Green, W. 1, (C) 
Matuazeski, Richard A. (C) 


ARIZONA 
Diefenderfer, Clyde (13) 


BIRMINGHAM 


Ford, Owen, W. (B) 
Gilliard, Jack (1B) 
Snyder, T. J. (C) 
BOSTON 

De Gutis, Albert J. (C) 
Fryatt, William H. (B) 
Gilpatric, George A. (1b) 


Lehman, Regia (C) 
Norman, Wilfred J. (C) 


BRIDGEPORT 


Smith, Thomas G. (B) 


CHICAGO 


1. J. (B) 
Garrett, Martin A, (B) 
Hoeller, Rebert L. (1) 
Isaachen, John G. (C) 
Kavis, Theodore (1) 
Kerber, Robert G. (C) 
Pizzato, Alfred A. (BB) 


CINCINNATI 


Alspach, Loran (1) 
Foster, George 
Miller, Pierce J. (C 
Shapter, D. 


CLEVELAND 


Booth, Robert H. 
Grey, Gregory (A 
Hannan, Donald J. (C) 
Kaase, W. 
Lyndall, Henry W., Jr. | 
Moulton, Charles F. (C) 
Roberta, Robert 8. 
Seott, kdward T., Jr. (C 
Thompson, J. N. (B) 
William, Robert N. (B) 
Zagore, Frank J. (C) 


COLORADO 


Johnston, Almey W. 
Vowell, Ray D. (B) 
Young, Edward (©) 


COLUMBUS 


Anderson, Robert J. (C) 
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Keyser, William B. (C) 
Kuipp, John (B) 
Lowe, Arthur L., Jr. (C) 
MeClure, George (C) 
Pattee, Harry (C) 


DETROIT 

Bartlett, Lyle (C) 

Bell, Ronald J. (B) 
Bellows, Harry (C) 
Chopko, Alex T. (B) 
Crisenbery, Donald B. (C) 
Des Roches, Henry (C) 
Gongla, Theodore T. (B) 
Hardy, William (B) 
Jordan, Joseph (B) 

Koska, John (B) 

Krotzer, Duran A. (B) 
Langevin, Raymond (B) 
Ludwig, William (C) 
MeCall, William A. (B) 
MeGuire, John L. (B) 
Paputa, Rudy (B) 

Peirce, H. D. (B) 

Runde, Byron (B) 
Willman, Walter 0. 


FOX VALLEY 

Gehl, John A. (C) 
Van-Der-Wielen, Dom, (C) 
HOUSTON 


Bailey, Robert L. (C) 
Foreman, James C. (B) 
Hilderbrand, Edward L. (C) 
Miller, John R. (B) 

Brien, J. T. (B) 
Patterson, Dean FE. (B) 
Stanton, Morgan T. (B) 
Valentine, Jack M. (B) 
Warnke, O. B. (B) 
INDIANA 


Kleabonas, Anthony B. (B) 


Faulkner, John M. (C) 
Roush, Henry (B) 


IOWA-ILLINOIS 
Rowe, Herbert B., Sr. (C 
KANSAS CITY 


Lambert, Gene (C) 


MacDonald, F. (C) 


LEHIGH VALLEY 
Bartholomew, H. M. (C) 


Laxar, Francie H. (C) 
Martin, Allen (C) 
Naab, Julius (B) 


LONG BEACH 


Aguilar, Edward (C) 
Dillard, Clifford 8. (C) 
Graham, Norris J. (C) 
Spillman, W. J. (C) 
Tribolet, Michael A. (C) 


LONG ISLAND 


Kerickson, Harley (C) 
Quaas, Joseph F. (B) 


LOS ANGELES 


Ash, Dolly A. (C) 
Barker, Tessie (C) 
Beck, Lee W. (C) 

Bell, Ruby, Mrs. (C) 
Benesh, Joe (C) 

Bier, Harold H. (D) 
Bond, Frank G. (D) 
Bramblett, Horace F. (C) 
Brolaski, George R. (C) 
Burnley, Martin F. (C) 
Cambell, F.8., Jr. (D) 
Cornford, W. (D) 
Darrach, Charles G, (C) 
Davis, C. P. J. (C) 
Donovan, D. F. (D) 
Ericsson, R. (C) 
Fisher, A. H. (D) 
Forrest, Thomas A. (B) 
Foss, Lloyd A. (C) 
Hattig, Bill L. (C) 
Holder, John H. (C) 
Hopman, John P. (C) 
Hunt, Claude G. (D) 
Kapes, Helen Y. (C) 
Lanaro, Einar (C) 
Malock, Ranay (C) 
Maynard, Herbert (C) 
MeBee, A. (C) 
MeDonald, A. J. (C) 
McWilliams, R. T. (D) 
Meredith, Russell (B) 
Miles, Harold B. (D) 
Nuckolls, O. W. (D) 
Paradis, Oliver (D) 
Shultz, Robert E. (B) 
Stocks, David L. (B) 
Swanston, Dale L. (C) 
Vanderpool, J. W.(D) 
Vidie, John R. (B) 
Vivian, Robert L. (D) 
Walsh, Thomas I., Jr. (D) 


New Members 


AWS Benefits All Interested in Welding 


Welter, George Y. (D 
Yatsko, John A. | 


LOUISVILLE 
Schmitt, Robert L. 


MADISON 


Samuelson, Theodore N. (B 
Tucker, John (B) 


MARYLAND 
Brodsky, Harry (C 
MICHIANA 

Bloxson, Verland D. (C 
MILWAUKEE 


Dombrowski, Thaddeus J. (C 
Yoder, Laurel D. (C 


Zahnzinger, Claude ©., Sr. (C) 


NEBRASKA 


Culton, William R. (C 
Hanighen, J. J. (B) 
Lindsey, Robert (B 


NEW JERSEY 


Blewitt, Eugene (C 
Bowden, Edward F. (C 
Hamilton, Harry P. (C 
Kerr, Kenneth H., Jr. 
Teague, J. H. (C) 


NEW ORLEANS 


Milford, Charles R. (B 
Tarantino, Nicholas M. (1 


NEW YORK 


Banton, Francis A. (¢ 
Baver, Alfred KR. (B 
Dierks, Alphonse (B 
Gasparrini, William (1 
Gordon, Emanuel! (B 
Krushel, Charles (B 
Kurtz, Benjamin (C 
Roberts, James D. (B 
Sharpe, Joseph F. (B 
Steele, Robert D. (C 


NIAGARA FRONTIER 


Bantelman, Albert R. (C 
Baumler, Donald F. (C 
Blackstock, W. (C) 
Fitzgerald, Lee W. (C 
Hill, Robert B. (C 
Lake, Bainwood B. (C 
Lyall, Richard G. (C 
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There’s an AIRCOMATIC. welding wire for you! 


Aluminum - Stainless - Nickel - Copper . Steel 


Aircomatic Nickel Base Welding Wires are available in types 
to weld commercially pure Nickel, Monel and Inconel 
These metals can also be overlaid on mild steel or other 


Successful Aircomatic welding and Heliwelding (wher 
filler metal is required) depend on using the correct wire 
Airco can supply the widest variety of wire types and 
diameters all specifically designed for use with thes 
inert gas shielded welding processes. All Aircomatic wire 
meet rigidly controlled specifications as to chemical analy 
sis, surface finish, cleanliness and packaging 

Aircomatic Aluminum Welding Wires. Supplicd on 10 Ib 
expendable spools. New Type A finish for all high-quality 
work where X-ray standards must be maintained scrupu 
bright finish properly wound 
surface assures trouble-free feeding 


lously clean smooth 


Aircomatic Stainless Steel Welding Wires. Supplied on 
lb. expendable spools excellent corrosion resistance 

excellent tensile, ductility and impact properties use to 
weld ordinary joints, apply stainless linings, build-up stain 


less overlays and join stainless clad materials 


AT THE FRONTIERS oF. PROGRESS YOU'LL FIND... AS 


materials Nickel wires supplied on 25 lb, expendable 


spools 


Aircomatic Copper and Copper Base Alloy Welding Wires. 
fabricate copper or 
bronze vats piston and valve 
parts supplied on 25 Ib. expendable spools in both 
so id and stranded grades 


Use to assemble copper bus bar 
build-up worn propeller 


Aircomatic Steel Welding Wires. Girades available for weld 
ing mild steel, armor plate and for overlays and welding 
supplied on expe ndable spools, chip 
hoard cores, catchweight coils, or in Wirepaks 


hardenable steels 

Consult your neorest Airco Representative for technical or 
Visit 

BOOTH 


On the west coast 


Air Reduction Pacific Company 


metallurgical information 


international! 


Air REDUCTION SALES COMPANY onal 


A division of Air Reduction Company, incorperoted, New York 17, N.Y 


Offices and declers in 
most principal! cities 


in Cuba 


Cuben Air Products Corporation 


in Canada 
Air Reduction Canada Limited 


Products of the divisions of Air Reduction Company, Incorporated, inciude, AIRCO — industriel! goses, welding and cutting equipment, ond acetylenic chemicals 


— carbon dicxide, tiquid-solid * medical gases ond hospital 


COLTON — polyviny! acetates, alcohols, and other synthetic resins 


May 1956 


eavioment * NATIONAL CARBIDE pipeline acetylene ond colcivm carbide 
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MeDonnell, Edward G. (C 
Parsons, 
Sechwabel, George CC. (C) 
Smith, Lioyd M. (B) 
Stoiber, Aloysius J. (C) 
Swan, Frederick W., Jr., (C) 
Woodward, Robert B.(C) 


NORTH CENTRAL OHIO 


Clark, W. L. 
Ford, Ralph (1 
Mooney, James 


NORTHEAST TENNESSEE 
Fulton, T. W. (B) 
Fultz, James D. (C) 
NORTHERN NEW YORK 
Chang, Wu Keh (D) 
Hawthorne, J. (C) 
Marinelli, Joseph (C) 
NORTHWEST 
Mekvoy, John 
Von Tobel, George H 
OKLAHOMA CITY 
Barker, Charles 
Boden, K. B. (D) 
Chalfant, G. B, (C) 
Gee, John (B) 
MeDonald, John W. 
Taylor, Jack M. (D 
Williams, H. 
Wilson, C. OD 

York, Haskell 
OLEAN-BRADFORD 


Peelman, Robert D 


PHILADELPHIA 


Heck, M. L. (B) 
Belzer, Robert K. (B) 
Bowers, Lester T. (C) 
Deehar, James J. (C) 
Delph, William H. (1 
Vryse, Walter W., J: 
Utter, Rodney G, 


PITTSBURGH 


Hamilton, J. R. (B) 
Maloney, John P. (Kb 


MeNaughton, Walter is 


Mears, Harry A. 
Speedy, Donald ©. 


PORTLAND 


Focht, Orville A. (C 


PUGET SOUND 


Bartz, bk. W. (B) 
Hutterfield, William © 
Craig, Ceeil M. (B 
Kiff, Kenneth L. (4 
MeBride, C. M., Jr. (8 
Sawhill, Charles F. (4 
Stumpff, Donald H, 
Sutherland, Robert M 


RICHMOND 

Matt, William F. (C 
MeCarthy, Carl R. (C 
SAGINAW VALLEY 


Maezik, Edwin (C) 
Saupe, Walter 
Wiltse, Lee (C) 


Designed to carry the high currents necessary for intense heat, 
BBB Keen-Arc Carbons produce a fine-grained weld of high 


tensile strength. They give a smooth, steady 


flowing” flame 


which does not wander and which is concentrated at the desired 
focal point. Flame temperature is easily and accurately adjusted 
by merely changing the ampere input, and heavy copper coating 
permits gripping af extreme ends——eliminates frequent and peri- 


odic resetting 


A COMPLETE LINE OF CARBON WELDING SUPPLIES including curbon 
and graphite electrodes, carbon rods and plates, welding paste, etc. 


Write for catalog. 


BECKER BROTHERS CARBON CO. 


Cicero 50, Illinois 


3450 South 52nd Ave 


ST. LOUIS 

( astle, Harley W (B) 
SALT LAKE CITY 
Oyster, Gerald J. (B) 
Peck, E. K. (C) 

SAN FRANCISCO 
Zehetmir, Albert R. (B) 


SANGAMON VALLEY 
Barnes, George W. (C 
Schoening, H. J. (B) 
SANTA CLARA VALLEY 
Kirgher, Henry F. (C) 
Parkman, Ralph (C 
Simon, Theodore J. (C) 
Sloan, Marvin R. (1) 
Trumbull, David G. (C) 
Whelan, Harry G. (C) 
SHREVEPORT 
Kdwards, M. J. (B) 
Jones, Carl | (C) 
SUSQUEHANNA VALLEY 
CGiriff, Bernard (C) 
SYRACUSE 

Zembek, Fred G. (C) 
TOLEDO 

Heizelman, John R. (C) 
TRI-STATE 

Ellis, Leslie (B) 


WASHINGTON, D. C. 
Myers, Murrel L. (C) 


Parker, J. Bruce 
Yowell, Allen R. (¢ 


WICHITA 
Myers, James (B 
NOT IN SECTIONS 


Freeman, Fred k. (C 
Hart, hdwin 
Mackay, I. D. (B) 
Metz, Edward R. (B) 


Members Reclassification 
During the Month of March 


CINCINNATI 


Miller, David Ray (D to C) 


DALLAS 


Thomas, Irvis L. (© to B) 


MADISON 


Brunt, James G. (D to C) 


TOLEDO 


Hoefler, R. H. (C to B 


YORK-CENTRAL PA. 


Kunez, Frank, Jr. (D to C) 


NOT IN SECTIONS 
Hoefer, H. W. (C to B 


MEMBERSHIP IN THE AMERICAN WELDING SOCIETY 
helps you improve your product, increase your production 
and lower your welding costs, 
use latest available welding “know-how,” ine! 
Society's Welding Journal and Welding Handbook 
you can join the Society and take advantage of its many 


benefits is explained in descriptive literature available 


You'll have for vour own 


idling the 


How 


Effective June 1, 1955 


Special Preferred Positions: 
(Full Pege) 
COVERS 12-time contracts only 
2nd cover 
3rd cover 
4th cover 


Advertising Rates 


The Welding Journal 
1 time 
$305.00 
215.00 200.00 
170.00 

125.00 
100.00 

75.00 

62.00 


335.00 


12 times 


$240.00 
175.00 
130.00 
105.00 
85.00 
58.00 
46 00 


6 times 
$265.00 
185.00 
145.00 
110.00 


times 
$280.00 


155.00 
115.00 
95.00 
70.00 
58.00 


310.00 270.00 


300.00 
275.00 
325.00 


Vew Members 


Tue JOURNAL 


14 
K 
KEEN-ARC CARBONS 
a 
q 
Ono-third 
Quarter Page... 90.00 
One-sixth Pege.......- 65.00 : 
Eighth Pege..... 50.00 
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These four new Machlett x-ray tubes 
—designed specifically for self-con- 
tained, portable equipments—now 
make it possible to select the opti- 
mum combination of tube voltage 
and focal spot size to achieve maxi- 
mum radiographic quality, with 
minimum exposure time, for any 
of a wide range of field radiographic 
requirements. 

For New Equipments and for Re- 
placement in existing equipments 
these new x-ray tubes are... 


e Very small, permitting adaptation 
to equipment of minimum dimen- 
sions and weight. 


e Ruggedized for general field use. 
e Equipped with small focal spot. 


e Adaptable to oil or pressurized gas 
insulation. 


Write Machlett Laboratories for 
operating data and specifications. 


May 1956 


for lightweight 
portable x-ray equipments, 


PR-120 
PR-160 
PR-200 
PR-260B 
PR-260C 


GENERAL RATINGS 


PKV 


MA 


Self-Rectified Maximum Continuous 


120 
160 
200 
260 
260 


MACHLETT LABORATORIES, Inc., Springdale, Connecticut 


4 New Industrial X-Ray Tubes to Cover the 
Range of Field Requirements 


Focal 
Spot 


mm 


1.5 
1.5 
1.5 
2.3 
3.5 


| 
ot : 
| 
PR-120 
PR-160 
PR-200 


AIRCRAFT ENGINE MANUFACTURE, Quality con- 
trol of Jet Engine “Hot Parts” Drops Rejection Rate to 
Zero, G. Hugo. Machine & Tool Blue Book, vol. 50, no. 12 
(Dee. 1955), pp. 114-116, 118, 120, 122, 124. 

URCRAFT ENGINE MANUFACTURE, Ramjet 
Chambers of N-155 Alloy Require Controlled Fusion, Resist- 
ance Welding. Western Metals, vol. 13, no. 11 (Nov. 1955), 
pp. 56-57 

{LUMINUM. Wrought Aluminum Alloys— Materials 
& Methods Manual No. 123, M. W. Riley. Matls. & Methods 
vol, 43, no. | (Jan. 1956) pp. 109-124. 

ALUMINUM SOLDERING. Ultrasonic Soldering 
Practical, New Method for Joining Aluminum. Industry & 
Welding, vol. 28, no. 12 (Dee. 1955), pp. 72-74 

ARC WELDING. Are Welding Aluminium to Steel, 
kK. H. 8. van Someren. Welder, vol. 24, no. 121 (Jan.-Mar. 
1955), pp. 20-21 

{RC WELDING Power Sources, J. H. Blankenbuebhler. 
Welding Engr., vol. 40, no. 11 (Nov. 1955), pp. 23-26. 

{UTOMOBILE MANUFACTURE, —Axie Housings Roll. 
Steel, vol. 138, no. 7 (Feb. 13, 1956), pp. 96-08 

(UTOMOBILE MANUFACTURE, Continuous Line 
Stamps, Welds Housings Faster, H. Chase. Lron Age, vol. 
177, no. 8 (Feb. 23, 1956), pp. 90-93 

BLAST FURNACES, Welded Blast Furnace and Anceil- 
lary Equipment, T. Birchall. Welder, vol. 24, no. 123 
(July-Sept. 1955), pp. 53-56. 

BRAZING, Ceramic Brazing Jigs Cut Cycle Time, Raise 
Output, H. Schwartz. lron Age, vol. 177, no. 2 (Jan, 12, 
1956), pp. 71-73 

BRAZING, High-Temperature Furnace Brazing, D. M. 
Dovey and K. C. Randle. Metal Treatment & Drop Forg- 
ing, vol, 22, no. 123 (Dee, 1955), pp. 501-505. 

BRAZING,  Kesistance Brazing Replaces Soft Soldering, 
1). Ritchie. Industry & Welding, vol. 28, no. 12 (Dee. 
1055), pp. 58-60 

BUILDINGS. San Francisco's New Skyscraper Utilizes 
High Strength Bolts, Welding Innovations. Western Metals, 
vol, 13, no. 11 (Nov. 1955) pp. 62-63, 

EARTHMOVING MACHINERY. Large  All-Welded 
Cranked Boom for Excavator, Welder, vol. 24, no. 123 
(July-Sept. 1955), pp. 57-59 

ELECTRIC CONDUCTORS, Copper vs. Aluminum 
Cable, H. C. Rapp. Welding Engr., vol. 40, no. 12 (Dee 
1955), pp. 17-18 

ELECTRODES, Quality Control of Stainless Electrodes, 
H. F. Reid, Jr. Welding Engr., vol. 40, no. 12 (Dee. 1955), 
pp. 19-21. 

FLAME HARDENING, Shopmade Flame-Hardening 
Machine Improves Shaft Quality, P. J. Bruno. Am, Mach., 
vol oO, no. 27 (Dee 19, 1055), pp. 128 129. 

GAS WELDING, How Can You Use Bronze Welding? 
Industry & Welding, vol. 28, no. 12 (Dee. 1955), pp 55-57. 

GEARS. Flame Hardening Upgrades Gears, J. P. Bates 
and C. A. Turner, Jr. Steel, vol, 138, no. 6 (Feb. 6, 1956), 
pp. 120-121. 


512 Current Welding Literature 


For copies of articles, write directly to publication in which they appear. 


HEALTH HAZARDS. Safe Practices in Welding, W 
Schweisheimer. Tooling & Production, vol. 21, no. 10. 
(Jan, 1956), pp. 154-156. 

INERT-ARC WELDING, IMnert-Gas Metal-Are Process 
Applied to Welding of Stainless Steel, C. L. Railton. Weld- 
ing & Metal Fabrication, vol. 23, no. 12 (Dee. 1955), pp 
155 464 

OIL FIELD EQUIPMENT. Welding of Pumping U nits 
and Other Equipment for Oil Fields. Welder, vol, 24, no. 123 
(July-Sept. 1955), pp. 66-68. 

OXYGEN CUTTING. Powder Cutting, Ek. T. Casey 
Metal Industry, vol. 88, no. 2 (Jan. 13, 1956) pp. 23-27 

PETROLEUM REFINERIES. Fabricated Construction 
in Russian Oil Industry, A. 8. Falkevich. Welding & Metal 
Fabrication, vol. 23, no. 12 (Dee. 1955), pp. 448-450 

PRODUCT DESIGN. How to Design for Top Fabricat- 
ing Kconomy. Iron Age, vol. 177, no. 4 (Jan. 26, 1956), 
pp. 78-81, 

PUMPS. “Cold Weld” Nickel Alloys for Atom Plant 
Use, kk. Nutter. lron Age, vol. 177, no. 7 (Feb. 16, 1956), 
pp. 111-113. 

REFRIGERATORS. Good Handling Steps up Brazing 
Furnace Output, D. W. Owen. Iron Age, vol. 177, no. 3 
(Jan. 19, 1956), pp. 78-79. 

RESEARCH. Reflections on Value of Research. Welder, 
vol, 24, no. 121 (Jan-Mar. 1955), pp. 2-13. 

RESISTANCE WELDING, Butt-Welding Sheet Metal! 
Structures, G. C. Close. Western Machy. & Steel World, 
vol, 46, no. 12 (Dee. 1955), pp. 56-58. 

SHIPBUILDING, Technical Progress in Shipbuilding 
During 1955. Shipbldr. & Mar. Engine-Bldr., vol. 63, no 
572 (Jan. 1956), pp. 3-10. 

SHIPBUILDING, Welding Checks Safeguard New Car 
rier, J, L. Cahill. Mar. Eng., vol. 61, no. 1 (Jan, 1956), pp 
15, 74, 

WELDING APPLICATIONS. Welding Comes of Age. 

New Applications, J. L. Lang. Mech. Eng., vol. 77, 
no. 9 (Sept. 1955), pp. 782-754. 

WELDING. Contour Beveling and Welding, RK. F. Helm- 
kamp and J. W. Cunningham. Welding Engr., vol. 40, no 
12 (Dee. 1955), pp. 32, 34. 

WELDING, Presidential Address—Welding as Aid to 
Production Engineering. R. Ek. G. Weddell. Brit. Welding 
J., vol. 2, no. 12 (Dee. 1955), pp. 539-541. 

WELDING, Welding Comes of Age... Principles of Pro- 
duction Welding, M. D. Thomas. Mech. Eng., vol. 77, no. 
(Sept. 1955), pp. 785-788. 

WELDING EDUCATION, Brass Takes Welding Course 
Steel, vol. 138, no. 8 (Feb, 20, 1956), pp. LOS-LIL. 

WELDING ELECTRODES. Development of Llectrode 
for Metal Arc Welding of Wrought 35 Ni-15 Cr-1 '/4 Si 
\lloy, P. Goetcheus and R. Boring. Indus. Heating, vol 
22, no. 11 (Nov. 1955), pp. 2282-2284, 2286, 2288, 2290 
2292, 2294, 2398, 2400, 2402 

WELDING SYMBOLS, Standard Symbols for Welding 
Welder, vol. 24, no. 123 (July-Sept. 1955), pp. 45-52 
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Production Doubled 
Cut in Half with HOBART’S 
New “Simplified” Automatic Arc Welder 


Half the Cost is saved 


in producing stator housings 
formerly done by manual 
type welding. One of many 
production operations 

where automatic welding 
proves profitable. 


Now it's easy to use automatic welding ste er production at a much faster cate 
= without the necessity for elaborate and f 
i expensive setups 
4 yuickly realize WHY a Hobart 
4 
No more complicated installations with Aut f A Welder minimizes your 
troublesome. de ate electror and ele | } re-weid losses, once 
trical controls see the ples of Hobart's design 
With Hobart’s new “POWROMATIC” con ind the many advan 
stant voltage unit and ‘simplified’ cor tages it has to offer 
q : trols, inexperienced men can produce high t is y nothing to investigate. Why 
4 x quality welds at production speeds that nad e what welding can do 
4 ae will amaze you for you? Ask for bulletin AU1200F. 


Hobart's modern. simplified control system 


eliminates the troublemakers and makes HOBART BROTHERS COMPANY 
possible for the operator to maintair Box WJ-561, Troy, Ohio, Phone 21223 


of the world's largest builders of are welding equipment" 
: : @ Hobart Brothers Co., Box WJ-561, Troy, Ohio, Ph. 21223 
mat on on tems cnecned below 
: Complete informat Hobart CV POWROMATIC and 
@ Electric Motor Drive @ Gas Engine Drive @ Self- ° Heads for Automatic Welding fell me how we can sim- 
. : plify Aut atic We g with our present heads by using 
propelled @ DC Rectifier @ AC Transformer @ Automatic : Hobart POWROMATI send latest HOBART Simplified Arc 
Arc Welders @ Semi-automatic Arc Welders @ “Mig” arc ° 7 vase 
@ ‘Tig’ Welding @ Carbonair cutting and gouging 
@ Welder /Power Combination @ Generator Only ADORES: 
STATE 
SUCCESSFUL MANUFACTURERS SINCE 1893 : 


: 
| = 
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The Annual Convention and Business 
Meeting of the International Acetylene 
Association was held in the Hotel 
Statler, law Angeles, March 12, 13 and 
14, 1956. The three-day meeting was a 
source of new inspiration, and 
entertainment to all [TAA 
ind their friends and guests who were 


dens 


members 


interested in the acetylene industry and 


its associated products 
Opening Luncheon Features Rocket Talk 


An opening luncheon was held at noon 
on Monday, March 12th, in the Pacific 
Ballroom of the Hotel Statler. Dan A 
Kimbell Aerojet General 
Corp, presented a most interesting and 
thought-provoking address, “Where Are 
We Going with Rockets.” The Hon 
orable Norrie Poulson, mayor of the city 
of Los 


WwW ele ome 


president ol 


Angeles, said a few words of 


Slottman Receives Morehead Medal 
for 1950 

The Morehead Medal, presented an- 
nually in reeognition of outstanding 
service or achievement in the acetylene 
industry, was awarded to Dr. George V 
Slottman 


research Air 


vice-president and director of 
Reduction Co Ine., 
New York Addresses were presented 
by John R. Hoover, president, B. F. 
Goodrich Chemical Co., and John A 
Hill, president, Air Reduction Co., Ine 
(. MeL. Pitts, vice-president, Inter 


national Association, and 


president, People’s Gas Supply Co. 


Appointments 
Announced by G.E. 


James N. Thompson has been named 
manager of the General Electric Weld 
ing Department's newly created East 
Central District. Mr. Thompson will 
make his headquarters at 20810 Miles 
Ave, in Cleveland. The East Central 
District, with sales responsibility for all 
welding 


types of equipment 


ithe ludes 


and Indiana 
Thompson 


electrodes and 
Ohio, Kentucks 

Coneurrentiy, Mr, 
nounced the establishment of a General 
Electric welding sales office and ware 
house in Cleveland, to be located at 


the same address. He also announced 


1956 Annual Convention Held by IAA 


Ltd., presided. 
medal wa, nade by b. A. Daniels, vice- 
president of the Victor Equipment Co., 
and director and past president of the 
International Acetylene Association 


Tech n ical Nea 


On Monday 
two simultaneous sessions, one on trans- 


Like- 


wise, there were two sessions on Tues- 


afternoon, there were 


portation and one on petroleum. 


day afternoon. One of these was on 
welding engineering and shop opera- 
tions, and the other was on special 


oxyacetylene applications 
Education Session 


On Tuesday morning, there was a 
session on education. In line with the 
aim of the Program Committee to pro- 
vide for better understanding by edu- 
eators and leaders of industry of the 
mutual problems faced in preparing 
young people to take places of re- 
sponsibility in industry and business, 
a seminar and discussion was arranged 
on the subject with men who are fa- 
miliar with various levels of our edu- 
cational system and also with the needs 
and opportunities in industry 

The Annual Business Meeting, for 
members only, was held in the Sierra 
toom of the Statler Hotel at 9:15 A.M 
Wednesday, March 


included the reports of officers 


The agenda 
com- 
mittee chairmen and the consulting en- 
gineer; the election of officers for the 
ensuing vear, and other business, 


the appointment of Hubert G. Hinkel 
as supervisor of the new sales office, 
and of William E. Cooper as sales en- 
gineer for the new district. 


Wellman Engineering Elects 
New President 


Robert C. MeDowell has been elected 
president of the Wellman Engineering 
Co., of Cleveland, Ohio 
machinery 


a leading en- 
gineering and fabricating 
firm 

Succeeding Dr. J. C 
signed from both the Wellman presi- 
deney and board, Mr. McDowell is also 
president of Me Dowell Co. Ine He he- 


Ho lye who re- 


Vews of the Industry 


The presentation ol the 


came chairman of the board of Wellman 


Engineering in 1954 when McDow 
Co. aequired about 90% of the forn 
company’s outstanding stock 

Henceforth he will serve as both 
chairman and president of Wellman, the 
announcement stated. 

Founded by Samuel T. Wellman ir 
1896, the Wellman Co. has long been 
known for its line of heavy bulk mate- 
rials handling equipment. 


Functions and Education of 
Welding Engineers 


A Conference on “The Functions and 
Education of Welding Engineers’ or- 
ganized by the British Institute o/ 
Welding will be held at Ashorne Hil! 
England, from September 16 to 18, 1956 
Some 22 papers have been promised 
and will be discussed in four session: 
The first 
“Functions of the Welding Engineer i: 


group will deal with thy 


COMING 
EVENTS 


{ Calendar of Welding Activity 


AWS National Meetings 
1956 Spring Meeting: 
May 7-11, Statler Hotel 
Fourth Annual Welding Show 
May 9-11, Memorial Auditoriun 
Buffalo, N. Y. 
1956 Fall Meeting: 
Oct. 8-12, Cleveland Hotel, Cleve- 
land, Ohio, 
NWSA Zone Meetings 
Sept. 20-21, Hotel Statler, New York 
City 
Sept. 24-25, Hotel LaSalle, Chicago 


Buffalo, 


National Metals Exposition 
Oct. 8-12, Thirty-eighth Nationa! 
Metal Exposition and Congress 
Cleveland Publie Auditorium 
Cleveland, Ohio 
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AN EXAMPLE 


WELDING ALLOYS 


AT WORK! 


SIMPLE WELD GIVES GIANT CASTING 
NEW LEASE ON LIFE 


This giant iron casting is the 2900 pound 
transmission case of a Caterpillar D-8 Trac 
tor. When a serious crack de veloped, it was 
sent to an independent welding shop —The 
Superweld Company of Brooklyn, New York 

for repair 

Because of its tremendous size and thick 
ness, it was important that the repair be 
handled properly. Conventional welding 
materials would require a great deal of pre 
heating which often causes warping, stres 
and embrittlement of the base metals. T: 
avoid this “Low Temp”® EutecRod® 18F' 
was che en 

The repair was made in the following n 


ner: The case was thoroughly prepared | 


veeing out the cracks for the full 
of the metal lightly and 
filled with Flux Coated EutecRod 18FC. The 


little 


It was pre-heated 


completed joint required machining 
and provided the strength and duralility to 


put the casting into rugged operation again 


May 1956 


Mr 


Superweld 


V 


to say 


down 


nece 


sary 


the 


addition 


re-heating 


for 


action 


General Manager of 


cribing this job had this 
of Futec Rod cut 


which is ordinarily 


ing so large a casting. In 


the excellent tensile 


we required 
rom an indepe ndent job 


pical Tough even 
have been successfully 
ct Low Temperature 

ise ear h one has 


job. Weldors 


have discovered that the warping tress and 


entional w 


perature 


brittlement of base metals associated with 
Iding materials, is minimized 


nated with Eutectic “Low 


ng Alloys” and the ex 


Input” metal 


that 
w Amp” Eutec 


joining 
Low 


rodes 


» time and money 


over 160 different, job-engi 
Pemperature Welding Alloys” 
Eutectic Distriet En 

ready to show 
how to cut 
and salvage 


today for your Free 


are yours in 


Weldor Magazine 


THAOE MARKS 


Plant, Research Leborotories end Werld Headquarters 


EUTECTIC WELDING ALLOYS CORP. 


Fi 


40.40 172nd Street 


ishing 4, New York, N Y 


| F. Reina loday, with 
Phe to choose fr 
gineer or Re 
— you, right | 
it gave your producti 
strenath and tinning costs. Why not call hin ; 
These comments demonstration 
welding she ure More mone ——— 
ompleted with Eut Write today for your free copy : 
\ 
clusive “Low Heat “ 
: speed welding, 


Industry,” the second with “The 
Present Place of Welding in Advanced 
Technical Education in this Country,” 
and the third with “The Practice of 
Other Countries,”’ including the United 
States, France and Germany. In the 
last session a number of suggestions for 
the improvement of the facilities for 
the education of welding engineers will 
be described and discussed. 

It is expected that the Conference will 
attract, besides welding engineers, those 
concerned with technical management 
in the engineering industry, and teachers 
of engineering subjects from the uni- 
versities and technical colleges 
details are available 
Parsloe, The 


Complete 
through Secretary G. 
Institute of Welding, 2 Buckingham 
Palace Gardens, Buckingham 


Rd., London 8. W. 1. 


Palace 


Resistance Welding Business 
Hits New Peak 


The February Statistical Report of 
the Resistance Welder Manufacturers 
Association, compiled a few weeks ago, 
again reflects a new record in Associa- 
tion history for new business received 
in one month, 

For February, $6,217,000 in new 
orders were obtained by Members, and 
this eclipses the record, posted only in 
January 1956, by 120% 


Comparing new business for the first 
two months of this year with the com- 
parable period of 1955, there is a gain 
of 154%. Shipments for the same two 
months show an increase of 13% over 
January and February of last year. 

Members of the Association also re- 
port an all time record backlog of orders 
on hand at the end of February of ap- 
proximately $18,800,000. 


Union Carbide Forms 
Development Company 


Union Carbide Development Co. 
has been formed as a new Division of 
Union Carbide and Carbon Corp., it 
was announced by Morse G. Dial, 
Union Carbide’s president. Long-term 
corporate planning and evaluation of 
new business opportunities will be im- 
portant objectives of the new Company. 

Operating Divisions of the Corpora- 
tion will continue, as in the past, to 
carry on their own research and de- 
velopment activities in Union Carbide’s 
seven major fields of activity: alloys 
and metals; chemicals; electrodes, car- 
bons, and batteries; 
and carbide; nuclear energy; plastics; 


industrial gases 


and silicones. 

Birny Mason, Jr., secretary of Union 
Carbide, has been appointed president 
of the new Company, R. EF. Cornwell, 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address 


of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 


GENERAL OFFICES: 60 EAST 42ND STREET, NEW YORK 17, N. Y. 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
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News of the Industry 


Check Tow! 


Do you know the advantages you 
gain through AWS Membership? 
Why not investigate? 

Write AMERICAN WELDING 
SOCIETY, 33 West 39th Street, 
New York 18, N. Y 


i. J. Fox, and J. J. Murphy have been 
named vice-presidents. All of the new 
officers have been associated with the 
Corporation for many years. 


G. E. Appoints Welding 
Distributor 


MeJunkin Corp., with headquarters 
in Charleston, W Va., has been 
appointed a Electric Co 
welding distributor. With additional 
branch offices at Louisville, Ky., and 
Columbus and Marietta, Ohio, the new 
distributor will serve all portions of 


General 


West Virginia, and adjacent areas of 
Kentucky and Ohio 
will handle the complete line of Genera! 
Electric welding equipment 


The corporation 


Wall Colmonoy Appoints 
Representative 


Appointment of Krist Leovich, Jr. 
as sales engineer for the company’s 
west coast sales office has been an 
nounced by the Wall Colmonoy Corp 
of Detroit Mich. 

In his new 
representative, Mr. Leovich will be re- 


position as Colmonoy 
sponsible for application engineering, 
development and service assistance to 
users of hard-facing products in Cali- 
fornia. West coast offices are located at 
1565 Bluff Rd., Montebello, Calif 


Two New Directors Appointed 
by Eutectic 


Rene D. Wasserman, president 
Kutectic Welding Alloys Corp., 40-40 
172nd St., Flushing, N. Y., announced 
the appointment of two new members 
of the Board of Directors at the conclu 
sion of a meeting held to inaugurate the 
firm's latest expansion program. 

Joseph Hambuechen, a distinguished 
financier and for many years an official 
of the First Boston Corp., will advise 
the Corporation on domestic and over- 
seas expansion operations. He is a 
director of a number of leading indus- 
trial concerns. 

Noel B. McLean. president, Edo Corp 
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~ IRON POWDER LOW HYDROGEN ELECTRODES 


for welding Carilloy “T:’ Steel 


Here’s the answer to dependable, 
economical high strength 
welds on Carilloy “Ti” Steel 


100% Joint Efficiency 


Developed especially for the welding of ‘“T-1"’ steel, the 
outstanding physical properties of AtomeAre “T” 
provide 100°, joint efficiency in the “as welded”’ or 
“stress relieved”’ condition 


Transverse tensile test bors welded with 


Atom « Arc “T” electrodes. Notice that all 


Excellent Ductility 


Ductility and impact values are excellent at low tem- 
peratures. Charpy V notch impact values of 29 ft. 
pounds at —65° F. ‘‘as welded’’, 23 ft. pounds at —65° 
F. “stress relieved’’. All breaks under impact show 
excellent ductility 


Plus 


+ Atom Arc ‘“T”’ offers these outstanding plus values for 
which every Atoms Arc electrode is widely known... 


X-Ray quality crack-free welds 

Easy operation 

Faster deposition rates 

Low spatter loss—quick, easy clean-up 
Smooth uniform weld beads in all positions. 


Notice the ductile fracture in these all Free Data Sheet 
weld metal Charpy V notch impact bors oY 


broken at —65° F 


Write today for complete information on welding Carilloy 


“T-1" steel with AtomeArc ““T”’ electrodes 


General Offices and Plant—Lincein Highway West 
YORK 3, PENNSYLVANIA 


Pacific Coast Sales Offices and Plant 
EL SEGUNDO, CALIF. 


750 Lairport Street 


NOTE: Carilloy "'T-1" is @ registered trademark 
of the United States Stee! Corporation. 
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will broaden Kutectic’s service to in- 
dustry by contributing from hie exten- 
sive experience solving problems related 
brazing 
Mr. MeLean was formerly connected 


to production welding and 


with Bendix 


Modern Engineering 
Appoints Phelps 


At a recent executive meeting, the 
Modern Engineering Co., St. Louis, 
Mo., named Frank N. Phelps, Jr., ad- 
vertising manager of ite Oxy-Acetylene 
Welding & Cutting Apparatus Divi- 

Mr. Phelps has been active in in- 
dustrial marketing 
since 1927 


and related material for the firm's dis- 


mivertising and 

He will prepare advertising 
tributors and their customers in all 
fields, domestic and foreign 


Course on Welded Structures 
Given at Miami University 


A three-day Short Course on Design 
of Welded Rigid Frames was given 
March 26th, 27th and 28th at the Uni 
versity of Miami evening 
by Martin P. Korn, 9 
Admission was limited to 


Division 
consulting 
engineer 
professional engineers and architects 

A large span rigid frame designed and 
built by Mr 
followed through from ite 


Korn was analyzed and 
preliminary 
design to the shop fabrication and eres 
tion 

Mr. C. L. Kreidler 
engineer, Lehigh Structural Steel Co 
Korn as 
guest lecturer He gave a most in- 
Welding 


and his special 


chief structural 


was invited by Mr a special 
teresting illustrated talk on 
the Largest Structures” 
visit for this oceasion gave welding a 
big boost Dr. M. I. Mantell of the 
Civil Department pre 
sented several simple problems showing 


Engineering 


the savings by plastic design over con 
ventional design. His lecture followed 
na brief exposition by Mr, Korn on 
“Philosophy of Plastic 


revealed that method as a natural for 


Design’ which 
determining the strength of rigid frames 
and welding as a natural for savings 
through plastic design 

Cooperating agencies were the Ameri 
can Inatitute of Architects, American 
Institute of Steel Construction, Ameri- 
can Society of Civil Engineers, Ameri 
CAN WeLpING Sociery Florida 
gineering Society and the Structural 
engineers Council 


Plan to Attend AWS 
National Fall Meeting 
Cleveland, Oct. 812, 1956 


NWSA Convention Attended 


by 759 Delegates 


The Twelfth Annual Convention of 
the National Welding Supply Associa- 
tion broke all attendance records with 
759 delegates registering for the sessions 
at the Hotel Roosevelt, New Orleans 
on March 19th, 20th, 21st and 22nd 
It was acclaimed to be excellent by the 
members in attendance. The business 
programs proved unusually interesting 
and featured enlightening, effective ad 
The Ladies’ Program and gen- 
eral social functions were well arranged 


dresses, 
and highly enjoyable; 258 ladies regis- 
tered at the Convention 

The high point of the Convention was 
the Annual Banquet on Wednesday 
evening in the beautiful International 
Room of the Hotel Roosevelt. James 
N. Alcock served as toastmaster Fol- 
lowing dinner, C. 0. Stilwell of Gulf 
Welding Equipment Co. was installed 
as the new NWSA president 

Other officers elected were six vice- 
presidents and four directors. The six 
vice-presidents are; Al Farlbeck, R. 5 
Mars, Jr., H. G. Weiler, J. R. Stewart 
L. P. Beaver, Jr., and W. H. Stanfill. 
The four members elected to the Board 


WELDED STEEL STRUCTURE 


C. O. Stilwell 


of Directors for terms expiring in 1959 
are: R. D. Layman, Bob Toll, V. B 
Anderson and ©, A. Dinsmore. 

Also at the Annual Banquet, Mr. Stil 
well announced that the 13th Annual! 
Convention will be held at the Hotel 
Mayflower in Washington, D. C., on 
Monday, Tuesday, Wednesday and 
Thursday, May 13 through 16, 1957 


Under the spreading arms of a new welded, rigid frame structure, 200 x 400 ft, 
the Ohio State Buckeyes are going to be able to practice football without regard 


for rain, sleet or snow—just like sunny California. 


The photograph shows early 


stages of the welded steel framework of an indoor practice arena for Ohio 
State University, now nearing completion on the campus in Columbus, Ohio. The 
building is a steel structure with a clear span of 200 ft, consisting of 18 all-welded 


rigid frames. 
of football, baseball and track. 


Ohio) 


News of the Industry 


its huge, almost two-acre, dirt floor will be used for indoor practice 
(Courtesy of the Lincoln Electric Co., Cleveland, 
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Wolfenden Welding 
Wins Award 


Eutectic Names 
New Production Manager 


tene D Wassermat president Wolfende We ng 
Kutectic Welding Alloys Corp., Flush Prospect Ave.. 

ing, N.Y announced the appoint mieved the 
t 


ment of Harle Krickson as production 


Inanager 
Mi Erickson was formerly gene i 
Production for the Lincol tatanding 


ind Westinghouse Electric elding equipment. el 


loreman of 


Kleetrie Co 


Corp. He brings more than 23 years r es, giving them t 
experience in every phase ol welding ess ! Hoba 
alloy manufacture to Kuteeth Second place went to Ho 


“Welderama” Draws 1000 
Guests in Cedar Rapids 


Sponsored by the Kacena Co. of 
Cedar {apid lowa, the Welderama’ 
industrial exhibit was visited | ilmost 
1000 guests during the two da or 


There were 
March 7th and an at 


tendance of 559 on March Stl Sore 


which it ran 


tered guests on 


came from as far as 170 miles awa 


Some 26 participating companies ¢ 


hibited their products, and 
( had live exhibit Also 


fourths of the 


continuous motion pictures vere hown 


Volume Sweepstakes award of the 
year is presented to Wolfenden Weld 
by Bill Howell, man- 
Hobart 


in & proje ti 


In view 


room 


ing Supplies, Inc 
of distributor 


of its outstanding succes 


sales for 


plans are now being made to repeat the ager 
Welderama”™’ in the not too dist unt Bros. Co. (Left to right) Bill Howell, 
John T. Wolfenden, Jr., Mrs. J. T. 


future, with greater number 


Wolfenden, Sr., Bill Wolfenden and 
Dick Sherwood, territorial manager for 
Hobart Bros. 


ind a greater number of live 


hibitors 


exhibits 


WELDING EXHIBIT HELD IN CEDAR RAPIDS 


Shown above are four typical scenes taken at the “Welderama 
Rapids, lowa, on March 7 and 8, 1956 


1956 


“| recommend the 
Airco 387 Electrode 
for welding mild steel’’ 


It { most of all 6012 
electrod (sood wetting action of the 
Airco lects rmits the use of 
high rent t | speed on both 


The fluxing 
in smooth, 


thick nad thin 

ction of the iit 
iperior appear 
ratter Especially 


unilorm 


ince wath minin 


recommended pa horizon 
tal filet welds | iu ol ease of 
handing, good | profile and abil 
ity to withstand high welding current 


many electrodes 


[his is but on 


in Au omplet that also in 
clude tain hard-facing, 
cast ! special purpose 
electrods Airco Elec 


help you 


pet in the Volume 
fr O55 In a rece => 
Lecessories in Long Island Cit 
N. Y., and third e to H. WK. Mille y & : 
4 q 
£ trode Guide which wil 
‘held in Cedar Ait Products Corporation 
Vews of the Industry 
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1956, National Cylinder Gas Compa 


Sunreweld 
RECTIFIER WELDERS 


® 


Sanreweld 
WELDERS 


2 TYPES, 


4 TYPES, 
2 


Sureweld 
AC-DC WELDERS 


it at "THE SHOW” 


See the entire line at NCG’s exhibit — 
Booth No. 44. 


4qSee it at “HOME” 


Write for this portfolio of illustrated 
descriptive literature. 


NATIONAL CYLINDER GAS COMPANY 


840 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS 
Branches and deaiers from coast to coest 


Bs SETTER THAN 
Sureweld Sunreweld 
7 INERT ARC WELDERS PORTABLE WELDERS ; 
- 


D. L. Mathias Retires 


DD). L. Mathias retired as research engi 
neer from Arerods Sparrows 
Point, Md., effeetive April 16th. 
graduation from ¢ arnegie Institute of 


( orp 
Upon 
Fechnology in 1914, he engaged in 
metallurgical and related activities until 
the end of 1928. At that time, Mr 
Mathias entered the field of welding with 
Westinghouse Electric & Manufacturing 
('o. at Kast Pittsburgh, Pa 


initiated their research and development 


here he 


work on bare and coated electrodes 


D. L. Mathias 


In 1936, he took up employment with 
Metal & Thermit Corp., at Jersey City, 
N.J., and later at Rahway, N. J 


he was in charge of research and de- 


, where 


velopment on electrodes and welding 
applications He transferred to 
Arcrods Corp, in 1950 in the capacity of 
research engineer and was employed 
there until retirement 

Mr. Mathias has authored numerous 
papers and took out many patents per 


After 


he will continue to engage actively as a 


taming to welding retirement 
consultant on welding research and de 
velopment problems. His headquarters 
will be located at OS Elliott Place, Kast 
Orange, N. J 


Rupp Wins Salesman's Award 


Aaron Rupp, Eutectic district engi 
neer for Michigan area, has been named 
by the National Sales Executives Club 
as the first representative of a welding 
manufacturer to be honored with its 
Distinguished Salesman’s Award. 

Presentation of the Victor Trophy was 
made to Mr. Rupp by the Hon. James 


A. Farley, chairman of the Board, Coca 


Cola Export Corp., during the Sales 
K-xecutives Club's annual DSA presen- 
award was 
March 
2nd, before more than a thousand sales 
officials of American 


tation ceremonies. The 


made in New York on Friday 


executives and 
industry 

The Distinguished Salesman’s Award 
is given as public recognition of out- 
standing service to industry in a sales 
capacity. Only one man from a par- 
ticipating company can receive the DSA 
Victor Trophy DSA 


program is sponsored jointly by the 


annually The 


Sales Executives Club and leading man- 
ufacturers to call attention to salesman- 
ship as the “spark plug of the economy.” 

Mr. Rupp has served industry in the 
Midwest automobile manufacturing cen- 
ters since 1944 when he joined Lutecti« 
Welding Alloys Corp., 40-40 72nd St 
Flushing 58, N. Y., as a district engi- 
neer He is a member of the AMERICAN 
WELDING Socrery 


Conner Appointed by 
Standard Steel 


The Standard Steel Corp., Los An- 
geles, has announced the appointment 
of G. A. Conner as chief inspector and 
welding engineer 

Mr. Conner, will be responsible for 
quality and de- 
velopment of welding procedures and 
testing. His 20 years experience covers 
problems related to the fabrication of 


control, preparation 


diesel locomotives, pressure vessels 


nuclear energy work and diversified 
job-shop 

Mr. Conner holds memberships in the 
AMERICAN WELDING Soctery and the 


American Society for Metals 


G. A. Conner 


Personnel 


Forman Made Vice-President 


Milton Forman has been appointed 
vice-president of Alpha Tank Co., In 
of Long Island City, N. Y. He will be 
responsible for production, research and 
development. 

Mr. Forman is a registered profes 
sional engineer in the states of New Yor} 
and Ohio. He is a 
American Society for Metals and 
AMERICAN WELDING Socrery. 

He is active on a number of con 
the Structural Steel 

Welding 


Council, the Special Sub-Group on De 


mittees including 
Committee of the Research 
sign and Workmanship of the Confer 
ence Committee on Welded Bridges of 
the AWS. 

Formerly Mr. ortnan Wiis emi 
ployed as welding and metallurgical en 
gineer of Todd Ship ird, National Suy 
ply Co., and Ingalls Shipbuilding Corp 


Meredith Honored by 
Los Angeles Section 


As reported briefly in the April issu 
of Tae Wetpine Journat, a bronze 
plaque was recently awarded by th 
AmericaN Soctery Los An 


geles Section to Russell Meredit! 


Russell Meredith 


supervisor in the Materials Research 
and Process Development 


North American Aviation's Missile De 


(sroup ol 


velopment Division in Downey 
outstanding contributions to advancing 
the art and science of welding 
This major award of the local 
Section for 1956 was made on the basis 


of Mr. Meredith’s numerous achie 
ments in his field. He holds basic pat 
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member of the 
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ents on the inert-vas tungsten-ar¢ 


ing process, important to the aircraft 


missile, and rocket engine industry. 
His method automat continuous 


inert-gas tungsten-arc welding ol iong 


for 


structural members for autrames is a 


ontribution to operations at 


the Downey plant 


Heiden and Loup Promoted 
by Progressive Welder 


Progressive Welder Sales Co., 3070 


East Outer Dr., Detroit, Mic! an 


nounces the appointment of Ray W. 


Heiden as director of Manufacturing in 


charge of the company’s entire manu 
facturing operations He has long been | 
active in manulacturing management at 


Progressive \ 


Pure... properly cast...level wound 


Properly cast and carefully wound Aircomatic Welding Wires for use 
with the Aircomatic and Heliwelding processes are your assurance ol 
reliable current pickup and smooth, uninterrupted wire feeding. All 


vecifications as to chemical 


Aircomatic wires meet rigidly controlled 


analysis, surface finish, cleanliness and packaging, and are available in 


the widest variety of wire types and diameters 


Aircomatic Aluminum Welding Wires. Supplied on 10 |b. expendable 


spools New I ype 4 finish available tor all high-quality work where 
X-ray standards must be maintained crupulously clean bright 
finish properly wound smooth surface assures trouble-free feeding. 


Aircomatic Stainless Steel Welding Wires. Supplicd on 25 lb. expendable 


spools excellent corrosion resistan good tensile, ductility 
and impact properties use to weld ordinary joint ipply stainless 
linings, build-up stainless overlays and join stainless clad materials 


Aircomatic Nicke! Base Welding Wires are available in types to weld 
commercially pure nickel, Monel and Inconel. These metals can also be 


overlaid on mild steel or other materials nickel wires supplied on 25 


lb. expendable spools 
Aircomatic Copper and Copper Base Alloy Welding Wires. Use to 


assemble oppel bus bars fabricate coppel ol bronze vats . 


build-up worn propellers, piston and valve parts upplied on 25 Ib. 


expendable spools in both solid and stranded grades 


Aircomatic Steel Welding Wires. Three grades available for welding mild 
hardenable steels 


steel, armor plate and for overlays and welding 


supplied on expendable spools, chip board core coils or Wirepaks 


Consult your nearest Airco Representative for technical or metal 


lurgical information 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... ~ 


Ronald L. Loup 


Air REDUCTION SALES COMPANY 


\t the same time, it announces the ap ® A division of Air Reduction Company, Incorporated, New York 17, N. ¥. 
pomer ent of Ronald L. Loup as director 
F of Engineering for all the company’s Offices in most OF ihe west coast In Cuba 
divisions His promotion immediatel principal cities Air Reduction Pacific Company Cuban Air Products Corporation 
Airco Company International Air Reduction Canada Limited 
engineer of the welding machine di Products of the divisions of Air Reduction Compony, ‘r vated, include, AIRCO justrial gases, welding 
visio! Mi Loup a memilsx ol the and cutting ea ment, ond acetyler chemicals * PURECO atbon diozside juid- solid ('ORY-ICE’') © 
AMERICAN WELDING Sociery OHIO — medical gases and hospitel equipment * NATIONAL CARBIDE — pipeline acetytene oad calcium 
corbide * COLTON polyviny! acetotes, alcohols, ond other synthetic resins 
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AIRCOMATIC’ welding wires 

; 
ARC) 


prepared by VernL. Oldham 


Printed copies of patents may be obtained for 25¢ from the Commissioner of Patents, Washington 25, D. C. 


Connent 
Leopold Valliere, Montreal, 
Quebec, Canada, assignor to Air Re- 
duction Co., Ine., New York, N. Y., 
a corporation of New York 


2,735,920 
Tupe 


In the patented welding apparatus, a 
tubular welding current contact member 
of electrically conductive material is pro- 
vided and has a smooth bore through 
which the electrode is in contact 
therewith for presentation to the welding 
are. A ring of refractory material is pro- 
vided on the end of this electrically con- 
ductive member adjacent 
to the are and has an inner diameter sub- 
stantially equal to the diameter of the bore 


immediately 


in the contact member 


Pivot Mounting FOR 
Alfred PF, 
Parmelee, Kansas City, Mo., assignor 
to Parmelee Plastics Co., Kansas City, 
Mo., a corporation of Missouri 


2,746,027 


Parmelee's patent if on sper ial post- 
tioning means used for pivotally securing 
a U-shaped face shield member on a head- 
band in a welder's face-shield article 


2,736,000 Coto Pressune 
Anthony Bagnold Sowter, Ickenham, 
and Raymond Kenneth Hilton, West 
Dulwich, London, England, assignors to 
The General Eleetrie Co. Ltd., London, 
england, a British company 
This patent is on a method of produc- 

ing a cold pressure spot weld between two 
superposed metallic members of pressure 
weldable material The method com- 
prises applying indenting pressure to op- 
posed areas of the members so that the 
characteristics of the strength of the jomit 
as a funetion of increasing indention in- 
creases at first relatively rapidly to a 
point of peak strength and decreases 
gradually with inereasing indentation as 
a result of work hardening. The pressure 
applied is controlled to effect welding in 
the gradually decreasing strength portion 
of the preasure welding indentation to in- 
sure welds of consistent maximum strength 
which are substantially free from the 
effects of work hardening of the weld 
metal, 


Alanson U. Welch, Jr., West Town- 
send, Mass, assignor to General Elec- 
tric Co., a corporation of New York 
Welch's patent relates to arc-welding 
apparatus including a metallic guide hav- 
ing an electrode passageway therethrough 
and a fiber tip is mounted on the dis- 
charge end of the metallie guide and also 
hus an electrode passageway therethrough 


This tip has such length that, when the 
fusion rate of the electrode is greater 
than its feeding rate, the tip prevents the 
passage of the arcing terminal of the 
electrode through the tip and into en- 
gagement with the metallic guide prior to 
are extinction due to a lengthening of the 
are gap beyond that at which the welding 
eurrent maximum voltage will maintain 
an are 


2,737,140 Luther D 
Totten, Los Angeles, Calif 
Totten’s patent is on a special frame 
for axially aligning and force-rounding the 
adjacent ends of two end-abutted pipe 
sections prior to effecting a welding action 
thereon 


WELDING ELectRope AND 
Charles T 


2,737,150 
Mernop 
downe, Pa 


Cayley, Lans- 

An are-welding electrode of the low- 
hydrogen type is covered in this patent 
The electrode includes a metallic rod 
having a coating including specified per- 
centages of marble flour, fluorspar, po- 
tassium silicate and other 
gredients, 


speciiie in- 


2,737,563-—Meruovs or Appa- 

FoR Makina Tunes —-Paul J. 

Abel, Cleveland, Ohio, assignor to The 

Yoder Co., Cleveland, Ohio, a corpora- 

tion of Ohio, 

Abel's patent is on an apparatus for 
continuous manufacture of welded tubing 
and includes forming means for shaping a 
continuous metal strip to generally tubular 
form with the edges of the strip closely 
opposed to present a continuous longi- 
tudinal seam, Other means advance this 
tube which is heated to raise the seam 
edges to welding temperature. Other 
means force the edges together in welding 
engagement and guide means properly po- 
sition the seam relative to the heating 
means, Such guide means include special 
rollers, one of which has a tapered pe- 
ripheral flange for entering the seam pro- 
vided on the shaped tubing blank 


2,737 Tie 
Too. William A. Barnes, Utica, N. Y., 
assignor to Utiea Drop Forge & Tool 
Corp., a corporation of New York 
\ portable tip-welding tool is covered 

in this patent, The tool includes first and 

second handle members closable together 
through a first closing range ind a second 
closing range. Special linkage means be- 
tween the handles and electrode means 
provided function to drive the electrode 
means toward the jaws upon closing 


Abstracts of Current Patents 


movement of the handles through the 
second closing range Another member 
limits the movement of the electrode 
means toward the jaws to a predetermined 


maximum approach 


2,737 565 —Weroine Toot 
Amel R. Meyer, Griffith, Ind., as 
signor to Graver Tank & Mfg. Co., Lu 

East Chicago, Ind., a corporation of 

Delaware. 

Meyer's patent is on a tool manipulator 
for submerged are welding of an upright 
seam between stationary shell plat 
The apparatus includes movable fram 
means for supporting welding shoe means 
for the welding action, and path defining 
means are operatively connected to the 
frame means for guiding it during its move 
ment in relation to the seam Other 
means are provided to establish pressure 
between the shoe means and the seam 
and another element keeps the pressure 
substantially uniform regardless of move 
ment of the frame means 


2,737,566-—-Mernov or Borr-Werpina 

Preneateo Workrieces 

August Theodor Wuppermann, Lever 

kusen-Schlebusch, Germany, assignor to 

Theodor Wuppermann G. m. b. H 

Leverkusen-Schlebusch, Germany, a 

firm. 

Relatively massive workpieces of sub 
stantially full cross section at the faces 
to be welded together are referred to in 
this patent. The faces are aligned at a 
predetermined distance apart and then 
are preheated by high-frequency indu 
tion until substantially uniformly heated 
across each entire face. The gap lx 
tween the faces is quickly reduced and 
immediately a low-tension are is initiated 
between the faces at the closer distance 
to clean such surfaces and to attain uni 
form welding heat while maintaining 
non-oxidizing atmosphere between the 
faces. The faces are caused to approach 
each other while simultaneously 
taining the relatively low-tension ar: 
until contact is attained Lastly the 
work pieces are forced together to facilitate 
fusion of the contacting faces 


main- 


2.737,567-—Meruop or MAKING A 
ING Prece —Endre Bohner and Jozsef 
Lukacs, Budapest, Hungary 
to “Licencia’’ Talalmanyokat Ertekesito 
Vallalat, Budapest, Hungary, a firm 


This patent relates to a method of 
making a jointing piece for connecting 
light metal cables to copper cables The 
method comprises making two bodies of 
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See them at Booth 91—AWS Show 
Buffalo — May 9-11 ; em 


A a, 
weld evators seamers . turning rolls 


PANDJIRIS WELDMENT CO. 


DESIGNERS AND MANUFACTURERS OF PRODUCTION WELDING EQUIPMENT 
5151 NORTHRUP AVE,, ST. LOUIS 10, MO., U.S.A 


efficient positioning of all three 
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DOES DOUBLE DUTY 
4 
: 
Cc 
fi PRECISION —the plus in pandjiris positioners! 
525 


the same cross section and with one of 
the bodies being of copper and the other 
being of the light metal to be joined to the 
copper A silver wafer ia hard soldered 
to the copper body and & series arrange- 
ment or assembly is built up from the eop- 
per body, the silver wafer soldered to the 
copper body, a «liver powder layer and 
the light metal body Then pressure is 
meembly while passing a 
through the 


apphed to the 
shock-like surge of electricity 
until bonding of the s«alver 
wijacent 


series assembly 
powder layer with the metal 


parte in completed 


Process ron THis 
Calvin 
aseignor to 


2,737,508 
BKCTIONS OF 
lountree, Tappan N. ¥ 
The Western Union Telegraph 
New York, N. Y., a corporation of New 
York 
A method of securing together a plural- 

ity of ferrous members including a spring 

steel strip is covered in the patent, The 
method includes the steps of stacking the 
members in a desired relation, providing 
nickel in superposed layer form external 
and applying re- 
means to the stack 
energized by 


to the spot to be joined 
welding 
These welding means are 
capacitive discharge for interfusion of the 


sistance 


stack members and nickel 


Mernov or Makina 
Wiley Noble, Ford T. 
Houston, 


2,747,710 
Jor NTS 
and Charles ¢ 


Tex., assignors to Reed Roller Bit Co., 


Houston, Tex., a corporation of Texas 

This patent relates to a method of 
connecting a tubular member to a second 
member wherein such second member 
has an annular projection of substantially 
the same cross-sectional thickness as the 
tubular member and 
jacent ends of the tubular member and 
the projection are to be welded to each 
other. A cylindrical extension is provided 
on the second member and extends be- 
annular projection which en- 
disposed with 


wherein the ad- 


yond the 
circles and is concentrically 
relation to said cylindrical extension 
The method includes the steps of forming 
the bore of the tubular member to sub- 
stantially the same diameter as the ex- 


and shrink 
fitting the extension into the bore of the 


ternal surface of the extension 


tubular member to connect the mem- 
bers with the end of the tubular mem- 
ber in spaced relationship to the annular 
projection, Then 


tubular member and projection are welded 


adjacent ends of the 


to each othe 


or Maina Non- 
Kinking Cuain Links A SINGLE 
Wetp-Fred B Money, Thorofare, 
N. J., and Charles D. Linnenbank, 
Chester, Delaware 
signors to Baldt Anchor, Chain & Forge 
Division of the Boston Metals Co., 
Chester Pa., a corporation of Maryland. 


County, Pa., as 


11%+13'/2% MANG 


SPECIAL SHAPE APPLICATOR BARS 


... reduce loss of size, 


TRACTOR 


“Toughest metal known — 
resists abrasive wear . . 


Send for 


/SIMLE7SICKLES CO. 


SOLE PRODUCERS 92 N. J. RAILROAD AVE, NEWARK, N. J 


Tm US Pal OFF 


ANESE-NICKEL STEEL 


increase life of... 


GROUSERS | 


© Size to fit every worn 
tractor grouser 

© Cuts downtime — 
reduces 
maintenance costs. 

© Outlasts new parts — 
costs less. 


free booklet on how 
to save time and money replacing % 


WORN TRACTOR PARTS 


NEAREST DISTRIBUTOR 
UPON REQUEST 


ULL 


Abstracts of Current Patents 


A method of forming a chain link from 
a continuous length of metal bar by one 
weld is disclosed in the patent The 
method comprises bending the bar nea: 
its end in a small radius curve to provic 
an integral stud, and the remainder of th: 
bar is bent to link-form about the stud 
and the link end is positioned adjacent 
to the stud end where it connects to th 
remainder of the link. Then the link end 
is welded to the outside surface of th: 
stud bend to complete the link 


2,739,215 Current Merer anv 
Mowsrrorn —-Hubert W. Van Ness, Bul 
falo, N. Y., assignor to Westinghous: 
Klectrie Corp., East Pittsburgh, Pa 
a corporation of Pennsylvania 
Van Ness’ patent is adapted to monitor 

the operation of a welding system and in 
cludes the combination of means adapted 
to be connected to the welding system for 
preventing the system from performing a 
welding operation unless such means ts 
actuated and to condition the system to 
perform a welding operation when «a 
tuated. Another member is provided re 
sponsive to the magnitude of the welding 
current during the welding operation for 
actuating the said means if the magnitud: 
of the welding current lies within the pre 
determined range and to prevent the said 
means from being connected for cond 
tioning the system to perform a su 
ceeding welding operation i the magn 
tude is outside of the predetermined range 
Yet other means are provided responsive 
to the system after it has been conditioned 
prior to each welding eycle and while the 
welding cycle is in progress but befor 
welding current flows for setting the mag 
nitude responsive member to respond as 
stated during the welding cycle 


ConTRoOL For 


Exeernic Resistance WELDERS AND 
re Like Joseph J. Riley, Warre: 
Ohio, assignor to the Taylor-Winfield 
Corp., Warren, Ohio, a corporation of 
Obto 


The present patent relates to welding 
apparatus having a primary energy cu 
cuit and means for supplying coolant to 
critical apparatus Par 
ticularly, the 
proved cireuit for controlling the flow of 
coolant which circuit includes an el 
tronic valve having an 
and control electrode, 


parte of the 
patent relates to an im 


inode, cathod 
while means ré 
sponsive to the condition of the valve 
present for controlling the flow of cool 


fluid during periods of non-conductivit 
of the valve and to prevent the flow of 
coolant fluid during periods of 
tivity of the valve Means are provided 


for rendering the | 


electronic valve non 


conductive for timed periods and in 
cluding a control electrode and a capacitor 
potentiometer network The primar 
energy circuit is adapted to charge the 


rendering the eleetror 
and the arrangs 


capacitor for 
valve non-conducting 

ment is such that upon energization of the 
primary energy circuit, the capacitor 
charged, and upon deenergization 
primary energy circuit, the capacitor dis 
charges at a timed rate to render the 
electronic valve conductive for 4 pre 
determined time 
of the primary energy circuit 


following deenergization 
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another Vickers FIRST 
for better welding 


Controlare OC Welder 


1 Engineered tor dependabie, 
long lasting service. 


2 Covers wide range otf weid- 
ing jobs. 


3 Excellent in its performance 
on many critical or hard-to- 
jobs. 


Maintains good arc Can bend the 
stability through the volt-ampere 
complete current te meet 
range from extremely ee. aad the particular 

[9] | low to extremely tis. welding job 
high without range esses! " being done. 


Can strike an arc Exclusive, = Exclusive dual 
without the use of ‘ patented eee remote control 
high frequency when Magnetic equipment available 
using inert gas and Amplifier provides close 
tungsten at extremely combines fine control of 
low currents. control with complete current 

ruggedness and and voltage 

durability. range. 


WRITE TODAY for complete information and literature on these and other items of 
versatility such as low spatter performance on special electrodes, etc. 


Some territories open for qualified dealers. Write for details. 


VICKERS INCORPORATED and Corporation 
1853 LOCUST STREET 3 MISSOURI 


P 
| 
| Gives complete 
{ | @uiematic ore : 

| welding position, 

ay | 

. | 
ky CK ee CTRI DIVISION | 


800-Amp Rectifier Welder 


A new 8OO0-amp rectifier welder for 
gas-shielded, consumable electrode weld- 
ing has been announced by the General 
Co.'s Welding Department. 

Available in three models to meet 
varying application requirements the 
new welder features quiet operation, a 
combination cleaning cooling fan, easily 
removable side covers, and Class H sili- 
cone insulation. An infinite number of 
welding voltages within the unit’s rating 
will suit any condition of gas, and size 


and speed of wire, according to company 
engineers 

All three models are rated at 800-amp 
output, 15 to 40 v continuous; 95% 
power factor; 78°) efficiency; and 41- 
kw input, They weigh approximately 
620 Ib and are 44 in. high, 31 in. wide, 
and 26 in, deep 

lor complete details, write directly to 
CGieneral Eleetrie Co., Welding Depart- 


ment, York, Pa 


Heat Program Control 


A new heat program control timer 
for use in resistance welding is an- 
nounced by the Raytheon Manufae- 
turing Co., Waltham, Mass, Accord- 
ine to the manufacturer, this new unit 
makes it possible to weld metals that 
are oxidized of readily 
The control supplies welding 


those not 
‘ leaned 
three successive periods. 


conditions” the metal 


current in 
‘The first period 
surfaces by burning through the coat- 
ing with inereasing current. Second, 
constant welds the 
Third, decreasing current anneals the 
weld, The duration of each period 


current metals. 


5 2 Ss 


PRODUCTS 


may be varied through a heat range of 
20-100%. The only bench-mounted 
unit of its kind, it is used with a Ray- 
theon thyratron contractor. It is 
especially designed for ease of operation 


and may be used with a variety of weld- 
ing heads 

For complete details write to section 
WJ, Equipment Marketing Dept., Ray- 
theon Manufacturing Co., Waltham, 


Mass 


Magnetic Plate Clamp 


The availability of an electromag- 
netic plate clamp, designed to aid in 
industrial welding jobs, is announced 
by Portomag, In Equipped with a 
ratchet lever jack, and a heavy duty 
(3000 |b) 
welding unit can be used for many weld- 


magnetic pull, this new 


ing situations, according to the manu- 
facturet One of its most important 
applications is its use in plate align- 
ment work for butt-welding operations. 
Its heavy duty power is sufficient to 
straighten out warped sheet steel and 
its ratchet operated jack can be used 


This heavy 


for plate alignment work. 


New Products 


duty electromagnetic unit can also 
be used as a lift in many production 
situations, 

For complete details, write to Porto 
mag, Inc., 1511 E. Nine Mile Rd 
Ferndale 20, Mich. 


Semi-Automatic Welding 
Process 


A complete semiautomatic hand-gun 
welding process designed specifically fo 
use with carbon dioxide is announced 
by the Welding Products Division of 
the A. O. Smith Corp., Milwaukee |! 
Wis. Known as C-OMANUAL, it 
uses CO, gas to shield the ar 

This compact, portable process Col 
tains a hand gun, control unit and « 
special A. O, Smith 600-amp d-c powe: 
source. 

According to the manufacturer, the 
C-OMANUAL process was designed to 
fill the need for a welder that offers the 
welding speed advantages of fully auto 


matic operation without the related 
high-jig fixture tooling costs. It is 
reported to feature the following char- 
acteristics 


(1) Automatic control of current 
compensates for all operators 
variations of are length. This 
eliminates back burning and 
stubbing. 

Process affords deep penetration 
and high-metal deposits with 
sound quality and = high 
strength and ductility chara 
teristics. 

(3) Visible are speeds the spotting 
of the nozzle, for faster 
easier welding. No flux is 
needed, and subsequent slag 
removal problems are elimi- 
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nated giving clean, non-po- 
rous welds 

} Wire speeds up to 600 ipm 
make the C-OMANUAL pro 
ess as fast or faster than any 
semiautomatic process nm ex- 
istence, the Welding Process 


Division asserts 


Consumable Inserts 


Inert-gas tungsten-ar velding of 
piping without backing rings, smoother 
root pass welds with elimination of root 


pass cracking and improved weld con- 


tours in thin wall piping W ith one or two 


less passes, are some of the benefits 
claimed by a line of new consumable é 
solid insert rings available from the In- 4 
dustrial Piping Division of Grinnell at 
Co., Inc., Providence, R. I af 
= 
New AMPCO-BRaZ 
—a “3-in-1” Filler Rod 
for 
@ silver-like, high-strength joints 
®@ low-friction overlays with good bear- 
ing qualities 
@ corrosion and wear resistance 
Insert ring materials commonly avail i. 
able are mild steel illo steels 
Cr Mo, 2'/, Cr-1 Mo, 5C1 
'/, Mo; stainless steel Types 304, 304 
ELC. 310. 316. 316 ELA a47 (A Here’s a non fuming, low-melting-point rod ; 
» ae ‘ that gives you attractive welds with high : 
fully austenitic) and 347 (1 16% 
strength. Ampco-Briz #1 has a special “con : 
ferrite). trolled” composition that permits both joining . 
Pechnica Informatior describing and overlay with the oxy-acetylene process 
welding procedures is 4 lable upon re “, 
quest by writing to Grinnell Co Im A wide variety of copper-base, iron- and 2 
Industrial Piping Division, Providence nickel-base metals and alloys can be joined 
LR with this new copper-alloy filler rod. It pro 
P duces strong, silver-like welds of 85,000 p.s.i. 
tensile strength with 160,000 p.s.i. shear : 
Hard-facing Powders strength — in bevelled-butt, fillet, and straight cy 
butt joints. There's no warpage or distortion 
Nickel base alloy powders for hard Ampco-Briz #1 is excellent for tough over 
facing that can be sprayed from various lays, too, because it resists corrosion and wear. 3 


types of guns and applied to practi ull Ampco-Briz #1 is ideal for all-position 
all metals with melting points above welding, and is easy to apply uses ordinary 
1S50) F have been developed by brazing fluxes and techniques. It goes on rap 
Western Carbide Corp., subsidiary of idly at low cost because a larger flame can be 
Superweld Corp N. Hollywood Calif used without burning’ the alloy. A low 
Called Hi-C Spray Powders, the new bonding temperature and low melting point 


product is said to provide a homo results in smooth, dense, free-flowing deposits. 


geneous deposit of high hardnes with Order new Ampco-Braz #1 from your 
nearby Ampco distributor or write us for 
more information 

*Reg. U. Pat. Off 


| 
The Metal AMPCO METAL, INC. 


without an Equal 
Dept. WE.2 Mitwavkee 46, Wisconsin 
West Coes? Plant Burbonk, Celifernie wise 
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NEW FEATHERWEIGHT HAND GUN 


is as easy to use as pointing your 
finger. Water-cooled, it has no"O' rings 

eliminates leakage. Ends necessity 
for complicated switchovers when 
changing wire sizes. All connections 
are fully protected Streamline design 
increases visibility 


O Smith - UL WELDEL a 


Carb ioxi 
4 arbon vioxiae man un vreiding 
... Offers amazing economy and 
high degree of automation! 
ye Cuts gas cost to practically nothing! 
1¢ per cubic foot for carbon dioxide as compared to almost 7¢ for Helium 
and 9¢ for Argon and you use much less. Savings in gas alone will 
more than pay for your C-OMANUAL unit in several months 
Clean slag-free welds! 
No flux to clean, no chipping, no scraping 
Fast, fast, fast! 
Several times faster than the fastest stick electrodes as fast, or faster 
than any semi-automatic process in existence 
Visible arc 
Keeps you in the groove assures consistent weld quality. Speeds spot- 
ting of nozzle 
be li f 
y New simplicity of operation 
There’s no constant fiddling with settings. Console automatically controls 
al arc length compensates for operator's arc distance variations 
D 
Deeper penetration 
— Assures sound, uniform welds with excellent strength and ductility 
SEEING IS BELIEVING Try C-OMANUAL yourself at the AWS Show, 
A. O. Smith Booth No. 90. For complete facts and information on avail- 
a ability, contact your man from A. O. Smith 
COMPACT, EASILY PORTABLE CONTROL CONSOLE Through research 


Mounted on free-rolling rubber caster 


the 
from spot to spot 
feed and speed control 
electrical circuits and all gas and water 
connections 
speed 


grouped 


console ji 


plus the exclusive two 
which allow 
get proper feeds for light or heavy wire 
by mere flick of selector 
trols on front panel are conveniently 
easy to read 


easy to move 
It contains wire reel 
easily traced 


operator to 


witch. Con 7 

WELDING PRODUCTS DIVISION 
Milwaukee 1, Wisconsir 

INTERNATIONAL DIVISION: Milwaukee 1, Wes 


> 
‘Whe 


excellent resistance to wear, corrosion 
and oxidation at high temperatures, 
Suitable for use in automotive, elec- 
farm tool and earth-moving 
equipment industries, the spray pow- 
ders permit the selection of any Rock- 
The number 


trical, 


well © hardness required 
following the Hi-C designation indi- 
cates the Rockwell © scale hardness; 
a Hi-C ) spray powder has a minimum 
Rockwell C scale hardness of 60. Hi-C 
spray powders are available in hard- 
nesses of 40, 50 and 60 

For additional information, 
RK. Jones, Superweld Corp., 6840 
Vineland, N. Hollywood, Calif 


write 


COMPANY 


Gyrating Flux Screen 


Simplicity Engineering Co. announces 
the introduction of a gyrating flux 
screen, designed to sereen flux for auto- 
matic submerged are welders. The unit 
removes serap and fused flux from the 
usable flux. Screened flux is discharged 
into the boot of a bucket elevator and 
returned to the automatic welding ma- 
chine 

According to 
flux sereens have balanced mechanical 


manufacturer, these 


action which concentrates vibration on 


the screen deck and transmits little or 
no vibration to the welding machine. 


New Products 


The units are available in sizes 10 x 30 
in, and 10 x 5O in., and may be de 
signed to fit various types of automati: 
welders. 

For further information 
Simplicity Engineering Co 


Mich 


write to 
Durand 


Automatic Travel Torch 


Areair now offers a new model L-3 
automatic travel torch which 
ing to manufacturer, makes gouges as 


accord- 


smooth as those cut by any machine 
operation-——on all metals! Former!) 
only manual models of the Arcair torch 
were available, and this new model is 
said to offer many advantages over the 
other model torches on certain opera 
tions. It does not replace the hand 
held models, 


This new model is claimed to be es- 
pecially valuable on applications re- 
quiring long gouges, cuts or bevels, and 
where there are no intricate configura- 
tions or complicated lines of travel 
The model L-3 is positively held and 
moved by a machine on a track. On 
circumferential seams it is held in a 
fixture with the work rotated. The 
speed of travel can be predetermined 
and set at a constant rate for maximum 
efficiency which makes possible greater 


speed and smoothness than by hand. 
The model L-3 Arcair torch is de- 


signed to take electrodes up to #/, in 


and a larger model L-5 


in., is also avail 


in diameter 
for electrodes up to ° 
able. 

For complete details, write to Arcair 
Co., 419 8. Mt. Pleasant St., Lancaster 
Ohio, and Bremerton, Wash. 
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PI Super contro! - 
satety Pius 

Versatile! Adaptable for use on 

FAM DL AD wos ene 51. 3, 
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Production Welding Head 


Designed for use with a-c (tol. 5kva 
or d-c (to 60 watt 
plies, the me 
velding head is now available fro 


Raytheon 
} 


t ill Ma Appl itv f the nit 
nelude welding muiuniture ind 
miniature art ich as those used 


transistor thermocouple mops, ele 
trical instruments, et Foot-treadl 
operated thy J produces cleat 
spot velds at high speed vith minumun 
of operator fatigue, according t nu 
facture The mit said to be ce ned 
lor istbalit ol rk piece wma 
vork-l dling freedom it the 
electrode t electrode foil uy 
nd accurate forging pre e assure 
luction ny 
For cor ete deta te to Se 

tion WJ, Equipment Marketing Dept 


Chicago, Ill mnounce the new desigi 
of a standard, atr-operated, pre type 
Sciaky MP1 single-phase seam welder 
elder one serie Size 
inging from | through 5 Available in 
and 75 kva at dut 


Throat depths range through 24, 30 
36. 42, and 48 in Maximum electrode 
force of 1000 |b at SO psi is available 

The MP 1 will read vel Lt whl 
May 1956 


sie nid a tainless steel at eth 
ient product heel speeds. It is 
iit eto a ye of commercial 
velding app tion 
more ete information about 
the MP | te P Relations, Dept 
M-S at the y equesting 
Bulletin 316-7. 1 istrated stories 
Sent elaing ition write lor 

ur free copie Resistance Welding 
t W Vol. 3, » 6 and 7 


! sumblebec 


elenium re 


ne! if ts 
It alyle 
ule 
The A 
fie designed 
il ding 
ora irrent 
Patented ! 
il 
eye ect 
gned it ( 
thout pe ‘ 


> 


Neu 


300- and 


It is i itlable 


Products 


Heliwelder ma- 


Liable 200- and 300 amp 

yned for use 

ire welding 

rocesst to metallie are 

onsist of a 

et elentum recti- 

ta eactor, permitting 

thy ‘ elect either a-c or d- 
‘ ent 

\ if these 

ne may be ob 


duction Sales 
N.Y 


tamed | \ Ite 
‘ Reduction 
Ir st Ne York 17 


Stud-Welded Construction 
Fastener 


\ me tud natruction tas 
ten minum cap which 
ted wermits faster field-assembly 
the ippearance of in 
uiuted meta ndwieh and other cur 
tau he t leveloped by the 
Ne Stud-Welding I) ion of Greg 
Industries, Inc., Lorain, Ohio 
hale ed the fastener, 
‘ ‘ ise extensivel in ate 


te é teel-shoulder type 
tud th serrated tip which is end- 

led to at tural girts with the 
Nelsor ticd-we run 

omplete t vrite to manu 
facture t al ‘ 


Plastic Headgear 


Phe Sellst Miy. Co., 306 Hicks 
ied Palatine, | wmnounced the 
p | th i h”’ plastic 
headge for elding helmets The 


made from the 


will 


i na 
known and 
treme temperature 


the new type of 


Pe VE h es the gear teeth in 

thi tenet part f the assembly. It 
wie wu med plastic sleeve 

the gear teetl il no longer be ex 
nosed, and events grease or dirt from 


perating mechanism, 


533 


— 
Arc-Welding Machines 
f 
Three new are-welding machine i 
& met i! vel ind in i d 
designed especia for welding service 
— 
3 | : 
pe ted metal | e new fastening 
= 4 
; tham. M te nvert alternat ent to direct ‘ 
‘ j ent It ‘ uwe of 
current | tinent Ne ow desigt 
Seam Welder arallel operation — 
ifieall for metal 
| upl eitner 
‘ fl K Of vitel 
uit elumunate need 
t e control ind ai 
ire specif ill de 
A 
| up ; 
conditions 2 


Another feature is the new plastic band 
which ean be bent, creased or flexed 
without breaking 

Further information about this new 
plastic headgear can be obtained by 
writing direct to the manufacturers 


Safety Cap and Goggle 
“Supergard’’ safety cap and cover 
glass welding or chipping goggles in 
balanced combination, is announced by 
the Safety Division of the Bover (amp- 
bell Co., 6540 St. Antoine, Detroit 2, 


Mich., for those requiring both eye 


and head protection cover 


WATCH 
WESTINGHOUSE 


A great new line of welding 
machines is now rolling off the 
production lines... for you. 


See our complete new line of 
welders that means another step 
ahead in Westinghouse welding 
leadership. Machines like the 
new industrial a-c and d-c weld- 
ers. New utility machines. Com- 
pletely automatic welders using 
inert gas, CO2 and submerged 
arc. 

New features like exclusive 
“wide-amp control”; 100% 
duty-cycle arc drive; new supe- 
rior core and coil construction 

double-dipped and baked in 
silicon-fortified Bondite; safe, 
positive overload protection; 
and a brand-new, heavy-duty, 
totally-enclosed fan motor. 


All this is further evidence 
that you can be sure... if it's 
Westinghouse. Only Westing 
house offers this welding lead 
ership. Watch Westinghouse for 
still further developments in 
welding progress. }-21960 


WATCH 
WESTINGHOUSE 


where B16 things 


are happening for YOU 


New Products 


glass style, can also be comfortabl 
worn ove! personal ylasses ording 
to the manufacturer. These goggles 
wdjustable for pupilary distance have 
individual cup action for good fit 

The “Supergard” cap has a full float 
ing, plastic, completely sanitary head 
gear—with headsizes adjustable from 
6'/, to 8. When reissued, the onl 
thing that need be changed is the sweat 
band. 

For complete information, write di 
rectly to manufacturer at above ad 


Direct Reading Force Gage 


The Webster Force Gage is a new 
hydraulic type designed to measure the 
force between electrodes on spot-weld 
ing machines, or between rolls on ro! 
welders, 


The hydraulic unit features an insu- 
lated contact surface, preventing dam 
age from accidental firing of welding 
equipment while taking force measure 


ments Its use enables duplication of 


correct electrode pressure for any jol 

without numerous sample welds 
Complete information is 

from Webster Instrument, In 


lississippi Ave., Los Angeles 2 


Powdered-Metal 
Low-Hydrogen Electrode 


A new powdered-metal low-hydroge: 
electrode, said to be faster in lineal 
speed by up to 30% than conventional 
low-hydrogen electrodes, has been an 
nounced by the General Electric Co 
Welding Department. 

Designated Strikeasy LH-2, the new 
electrode is a gray, heavy coated, low 
hydrogen electrode with powdered meta 
added to the coating. It meets the me 
chanical requirements of AWS Class 
13-7016. 

Recommended for use with d-c re 
verse current, the new electrode can also 
be used with a-c current Ultimate 
tensile strength, as welded, is rated at 
80-83,000 psi, yield strength at 70 
73,000 psi with elongation of 34% in a 
2-in. specimen. Impact tests indicate 
that the deposit, as-welded, undergoes a 
transition from ductile to brittle fra 
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WESTINGHOUSE SAVES $18,043 
with USS STEEL 


The Sunnyvale, California, plant of 
Westinghouse Electric Corporation 
builds 


and huge wind tunnel air compres 


unusual expansion bellows 
sors. Steel bellows that flex, both up 
and-down form a 
means of effectively accommodating 
large thermal 
the compressor and the foundation 


and sideways, 


expansions between 


Westinghouse lopped an impressive 

$18,043 off the cost of these bellows 

by switching to USS “T-1” Steel 

costs less to weld. To top it off, “T-1’ 


machine. It 


costs less to 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


USS 


costs less to buy than the steel pre 
viously used. Yet it is plenty tough 
and strong enough to meet the rugged 
physical requirements 


NEW WAYS TO SAVE MONEY 


No other alloy steel can be used in 
so many ways to save money or im 
and “T-1" 
it has 


prove products. Already 
is still a relatively new steel 
been used with great success in rotat 
ing machines, earth-moving equip 
ure vessels, min 


ment, towers, pre 


ing machines, printing presses, and 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TEMWESSEE 


UNITED STATES STEEL EXPORT COMPANY 


other heavy-duty applications 
Think of USS “T-1” when you 
need very high tensile strength 
(105,000 psi vield strength 
(90,000 psi when you need good 


and 


creep rupture strength at high tem 


peratures extraordinary tough 


ness at sub-zero temperatures re 


sistance to abrasion, impact, and 


abuse. All or any of these properties, 
plus good weldability, are yours in 
‘T- 1"! For information write to 
United States Steel, Room 532s 
Pittsburgh 30, Pa 


A CUSHION OF STEEL. Here is one of 
the bellow systems that are used on 
large wind tunnel air compressors 
I'wo steel bellows at the top and at 
the bottom of the central cylindri 
cal section flex, both up-and-down 
and sidewa to provide a means 
of accommodating large thermal 
expansions for the huge compres 
sors Tough, strong steel was 
needed for the bellows. USS “—- l 

does the job better and, at the same 
time for the Westing 
house Electric Corporation 


save 


SION, FAIRFIELD, ALA 


OAL & DIV 


WEW YORK 


CONSTRUCTIONAL ALLOY STEEL 


4 
al 
Be 


We al can't 
> get into the ad 


but here are four our tamly of 25 
FLLDXINES. SO years of scientific research 
enables us to give you the particular FLUXINE 


you need 


“Complete line of “KOP-R-ARC" coated rods 
for welding copper and all copper alloys.” 


NO. 43 FLUXINE NO. 7 FLUXINE 


non glaring for for welding all 
low melting silver, 
solders on stainless A 
steel, iron, inconel num, aluminum al 
etc No injurious loys and Dow 
fumes Metal 


NO 4 FLUXINE NO. 68 FLUXINE 


or 
prazing concentrated Auid 


welding iron 

with bronze rods with powerful cleans 
Smooth strona ing for soft solder 
points ing 


Write on company letterhead for chart and 
generous sample stating which FLUXINE 
desiied. Inquiries hom jobbers invited. 


KREMBS & COMPANY 


(Est, 1875) 
Dept W, 669 W. Ohio S&t., Chicago 10, Ili 


ture below 
pany engineers, giving the LH-2 impact 
properties suitable for most applica- 


according to com- 


tions 
For additional details write to Weld- 
ing Department 


York, Pa 


General Eleetrie Co., 


E-6014 Electrodes 
Rocket 14” 


powder type electrode and is designed 


is Hobart’s newest iron- 


for ac or d-e operation in all positions. 
The iron powder in the coating permits 
welding at higher currents to increase 
deposition rates over conventional 
bold ty pe electrodes 

According to manufacturer, the are is 
soft and stable in all positions, and there 
is no tendeney to stick on either ae or ce 
The contour of the weld is easily con- 
trolled by the are length, a short are 
increases the convexity and a long are 
decrenses the convexity The weld 
bead is smooth, slag is easily removed 
and there is very little splatter Hobart 
“Rocket 14” comes in 


‘4 and jer tli, For 


complete details, write to Hobart 


Brothers Co., Troy, Ohio 


Automatic Welding Unit 


A new 
electrode inert-gas shielded-are welding 


automatic consumable- 


536 


unit is announced by Hobart brothers 
Co., Troy, Ohio, for use with their new 
constant voltage ‘Powromatic’’ welder 


It can be mounted on a stationary fix- 


ture with the work traveling, or on a 


traveling fixture with the work in a 
stationary position. 


Two models are available Model 
AIG-4D is a dual-control type complete 
with a double-swing welding head, gas 
and water supply facilities, dual-control 
panel, wire reel and spool adapter. 
Model AIG-4T is a triple-control type 
which includes the same essential com- 
ponents as the Model AIG-4D, plus an 
additional travel motor speed control in 
the control panel. 

Argon, helium or carbon dioxide may 
be used as a shielding gas and by using 
different sizes of wire-feed rolls and 
guides, and different gear box ratios it is 
possible to use either model with hard 
wires 0.035 to '/, in. or soft wires 0.045 
to in. 

For complete details, write directly to 
manufacturer, 


Portable Spot Arc Gun 


A new portable spot are welding gun 
to simplify and speed automobile body 
repair and sheet metal fabrication is 
being manufactured and distributed by 
the Spot Are Gun Sales Co. of Cleve- 
land, Ohio. 


Weighing only 2 |b and constructed 
with a strong plastic body, the gun is 
insulated and shockproof. The auto- 
matic trigger feed will produce 15 to IS 
spots per 9 in. of or diam weld- 
ng rod, 

During 


ations, the gun barrel can be cooled 


continuous welding oper- 
simply by dipping it into water. Four 
or five rods can be used before such cool- 
ing necessary 

Detailed literature can be obtained by 
writing to the Spot Are Gun Sales Co., 
14689 Euclid Ave., Cleveland 12, Ohio 


Vew Products 


Inco Announces New Ni-O-Ne! 
Electrode and Filler Wire 


Two new welding products recent! 
developed at the Bayonne Researc! 
Laboratory of the International Nick« 
make it 
Ni-o-nel, a nickel-iron-chromium alloy 
The products are 135" 
trode and “65"’ Ni-o-nel filler wire and 
rod, 

According to the manufacturer, the 


Co. now possible to weld 


Ni-o-nel ele 


electrode and filler wire rod enable the 
welder to lay a sound, high-quality bead 
Both products give X-ray quality weld 
and allow operation in all positions 
The welds have corrosion resistance and 
strength equal to that of the base meta! 
itself. 

Made in four convenient diameters 
and in., the 135 
Ni-o-nel 
lengths. 

The “65"" Ni-o-nel filler wire is pro 
duced in diameters of 0.035, 0.045, and 
0.062 in., on disposable spools for inert- 
gas metal-are welding process. Pro- 
duced in 36-in. straightened and cut 
lengths for tungsten-are process, it is 


available in 5 diameters: */\¢, 


electrodes come in |4-in 


and in, 

Ni-o-nel, which was released by Inco 
to the trade in April 1955, is a high 
nickel alloy containing approximate); 
10% nickel, 21% chromium, 3% molyb 
denum, 1.75% copper, 31% iron and 
small amounts of manganese, silicon and 
carbon. 

For additional information, write to 
International Nickel Co., 67 Wall St 
New York 5, N. Y. 


High-Silver Brazing Alloy 


Eutec-SilWeld 1618, a new high-silve: 
content alloy blended with special flu 
in convenient ‘“paint-on” paste form i 
now available from Eutectic Welding 
Alloys Corp., 40-40 172nd St., Flushing 
58, N. Y. 

The new Eutec-SilWeld 1618 is re 
ommended for preplacement, tinning 
filling, overlaying and joining. It is in 
tended to eliminate the need for cost! 
rings, shims and strips. It is applied 
with brush or spatula and flows readil 
by capillary action. 

According to the manufacture 
kutec-SilWeld 1618S is ideal in ever 
shop doing silver soldering or silve 
brazing. It may be used on all meta 
except aluminum, magnesium and whut 
metals and is applicable for torch, fu 
nace, induction or resistance heating 

For more information request free 
folder TIS 2406 from Technical Info 
mation Service, Eutectic Welding Alloy- 
Corp., 40-40 172nd St., Flushing 5s 
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STAINLESS STEEL WELDING WIRE... 


Spooled...layer wound to 
assure a smooth, even feed. 
Sizes: .035°’, .045'", Vo’, 
and diameters. 

Coiled... layer wound on rims 
for submerged arc welding. 

Cut Lengths . . . straightened and 

cut wire furnished in 36°’ 


lengths for inert arc and 
gas welding. 


Sizes: .035'’, .045"', 


and diameters. 


CORPORATION 


WELDING WIRE 


best on-the-job performance 


WEAR-O-MATIC HARD-FACING WIRE... 
Coiled... precision drawn for perfect round- 
ness to insure continuous, smooth feed 
with any automatic head. Available in 
six Types for hard-facing applications 


May 1956 


Two factors give 


7 


rowalloy welding wire is a product 
of two factors—years of experience 
in the welding industry combined with 
the best wire mill drawing practices. 
The result is clean welding wire with 
the proper finish, temper, diameter 
tolerance and chemical analysis. It's 
a wire that produces the highest qual- 


* ity welds continuously — with an easy, 
sure feed and a constant, smooth arc. 


See your distributor or write Drawalloy 
Corporation, Lincoln Highway at Alloy 
Street, York 13, Pennsylvania 


CORPORATION 4 
The Wire Mill For The Welding Industry 
YORK, PENNSYLVANIA 
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Carbon Dioxide Welding 


The Liquid Carbonic Corp,, 3100 5 
Kedzie Ave., Chicago 23, HL, an 
nounces the availability of their publi 


cation Metallie-Ar Cias-Shielded 


Welding with Carbon Dioxide.” Free 


copies may be obtained by writing di 
rectly to the above address or to your 
negrest Liquid Carbonic Distriet office 


Postweld Heat Treatment 


The Tubular Products Division of the 
Baheort A Wileox ( ha 
issued «a I2-page pamphlet 

Heat Treatment of Ai 
Alloys on Welding 

This illustrated folder furnishes the 

metallurgical data compiled from ex 


recently 
entitled 
Hardening 


hauetive studies on the subject ol post 
weld heat treatment and the influence 
ofl weld 


hardness and microstructure of heat 


preheating temperature on 

treated welds of air hardening alloys 
Copies of this bulletin, known as TR 

43, can be obtained free upon request 


at the division's general offices in Beaver 


Fall Px 


Resistance Welding 


Seimky Bros., Ine., 4915 W. 67th St 
Chicago, Ill, introduce Vol. 4, No. 8 
“Resistance Welding at Work.” This 
issue discloses how Grumman Aircraft 
engineering Corp, of Bethpage L. | 
designed and resistance welded the in 
tegral leading edge, wing fuel tank for 
the U.S. Navy's FOF-S Cougar Jet 

This S-page publication is well illus 
trated with specification drawings and 
numerous photographs revealing seven 
sequence steps of production assembly 
with its related tooling. A technical 
(liscussion accompanies each step, 
Other sections are devoted to design 
considerations, testing for leaks, ete 

For your free copy of resistance weld 
ing the leading edge, wing fuel tank 
write direet to the Chieago Plant for 
Vol. 4, No.8, Dept. L-7 


Piping Identification Standard 


The American Society of Mechanical 
the issuance of u 
American Standard, 
Scheme for the Identification of Piping 
Systema, A 13.1 


new edition of 


fon 
contents of piping systems have been in 
use since 1908 


was used as the primary means of iden- 


Wentification of the 
In the beginning color 


tification 
in the number of materials conveyed by 
piping, there was created confusion be- 
also the fact that 
a material might be safe for one use, but 


tween similar colors 


hazardous for another and other similar 
considerations added to the complexity 
It is now agreed that positive identi- 
fication of the contents of a piping syvs 
tem must be by lettered legend spe- 
cifically giving the name of the content 
in full or abbreviated form, Provision 
is made for use of color as a supple 
mentary means of identification, where 
this is considered desirable 

Price is $1.00 per copy Write to 
American Society of Mechanical bn 
gineers, 20 W. 39th St., New York IS 


Solder Alloy Chart 


Quick reference to the melting points 
of all solder alloys 
fusible at 136° F to the silver solder 
or brazing range at 1300° F, is pro 
vided by a new bulletin prepared by the 
Anchor Metal Co., Ine., 244 Boerum 
St., Brooklyn 6, N. Y 
chart 
drawing of a thermometer and lists the 


rising from the 


selection contains the 
company’s line of solder alloys beside 
the temperatures at which they melt. 
The chart includes solders containing 
tin, lead, antimony, indium, silver, 
cadmium, aluminum, zine, die cast and 
bismuth, Also included is a breakdown 
of the industrial uses for each solder 
Free copies of the selection chart are 
available from the manufacturer on re- 


quest 


Welding Processes 


A new ‘Picture Book of 
Facts on Kutectic’s Welding Processes” 
(TIS 2367) available free from Tech- 
nical Information Service, Eutectic 
Welding Alloys Corp., 40-40 172nd St., 
Flushing 58, N. Y., gives purchasing 
agents, shop foremen and welders help- 
ful information on the ‘‘low-heat input’ 


metal-joining process 

The book tells how to use Kutectic’s 
District Engineer field service and de- 
‘low-heat input” 


seribes its Process 


Vew Literature 


However, with the increase 


which combines the advantages of the 
low-application heats of brazing with 
the greater strength of fusion welding 


Magnesium Nomenclature 


The Magnesium Association recent! 
issued a 12-page pamphiet titled, ‘Mag 
Allovs Alloy Nomen 
clature and Temper Designation The 
booklet is identified by the Association 
as “an effort to arrive at a 


nesium Base 


system of alloy designations for use on 
prints and by purchasing agents.’ 

In describing the booklet, the As 
sociation points out that the data in 
corporated in the standard alloy nomen 
clature and temper designations is that 
which has been adopted by the Amer 
can Society for Testing Materials. 

Alloy Nomenclature is covered b 
ASTM Specification B275-53T, Codi 
fication of Light Metals and Alloys 
Cast and Wrought. 
tions are covered by ASTM Specifica 
tion B296-54T, Temper Designation of 
Light Metals and Alloys, Cast and 
Wrought. Copies of The Magnesium 
Association booklet are available from 
the offices of the Association, 122 | 
42nd St., New York 17 


Temper Designa 


INSTRUCTIONS 
FOR 
PROSPECTIVE AUTHORS 


Authors who plan to submit 
papers for publication in) 
are invited to 
send for a free copy of the booklet 
“Instructions and Suggestions for 
Author.”’ Ail requests should be 
addressed to Editor, The Welding 
Journal, American Welding Soci 
ety, 33 W. 39th St.. New York 


18, N. Y. 
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PORTOMAG 


PRODUCTION TOOLS WITH AN 
Electro-magnetic Base 


PORTOMAG LIFT AND 
CLAMP—Now solve an- 
noying plate alignment 
problems with this new 
portable electro-magnetic 
welding clamp with mag- 
netic pulling power up to 
5000 Ibs. Speed welding 
operations with a welding 

ee device which converts quick- 
ly to a magnetic lift. 


PORTOMAG DRILL— 
—Bring drill press accuracy 
right to the job with this 
new completely portable 
drill. . . easily . . . quickly 

. safely. Equipped with 
an electro-magnetic base 
with a pulling power up to oe 
1900 Ibs. 


AF | 


PORTOMAG ANGLE 
CLAMP —The modern and 
completely versatile solu- 
tion to difficult angular 
welding situations. Each 


magnetic base with a pull- 
ing power of 1000 Ibs. 
Save production time and 


obtain quality welding re- 
sults with the PORTOMAG 
Angle Clamp. 


SEE THESE PORTOMAG TOOLS DEMONSTRATED AT THE BUFFALO WELDING SHOW-BOOTH 25 


151] E. NINE MILE ROAD 


Portomag, inc. FERNDALE 20, MICH. 


LINCOLN 7-0055, DEPT. 24 
WRITE US NOW FOR AN "ON-THE-JOB” DEMONSTRATION OR LITERATURE FREE! 


M AY 1956 
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Tops in the Industry! 


The Welding Journal is the world’s most 


authorilative welding and allied process 


magazine; il has fully limes the 


editorial content of any competing maga- 


-—7 zine; il is unequalled in coverage of welding 
—7 engineering, research and applicalion. If 
J 


you have a product for the welding or allied 


industries, the Journal's pages will reach 


your market! 


Machlett Labs, In 


INDEX TO ae Metal Thermi ( 


por stior 


ADVERTISERS 2 Miller f lectric Manufacturing Co 48 


Modern | ngineering Co 


A tside bac 501 509 519. 592 
if Re yf j mack cover 5! 4 National ( arbide Company 


Mlloy Rod 217 National Cylinder Gas Co 920, 32 
INCO e In 
Ampco Metal Ir 529 National Welding Equipment Co 438 

Aron on Machine \ 483 


Pandjiris Weldment Co 


Becker Bros. Carbon Co 51 
Bernard Weldina Fquipn ent ) 505 Portomag, Inc a7 
Pure Carbonic Inc 492, 49 
VDrawalloy ¢ orporatior 53/ 
506,507 A. O. Smith Corporation 530 
Futectic Weldina Alloys Ce 515 
bibre-Met Prod cts In side front cover Cc Acyl 
»ylvania 49 
ye neral | les tri 498 499, 500 
( 5 on 444 
Hobert Brothers Company 437. 513 Tempil® Corporation 


International Nic kel Co., Ir 449 Linion Carbide and Carbon Corporation 


44 
leckson Products, In Inside back cover Linde Air Products Company 
U. S. Steel Corp 

Kaiser Aluminum &® Chemical ¢ orp 502, 503 
Krembs & Company 536 Vickers Electric Div., Vickers, Inc Y/ 
Lincoln lec tric ompany 48 ] 4 
inde Air Produc ompany 4 Division of Union Wagner Mtg Co “ 

Carbide and Carbon Corp 440 Westinghouse Elec. Corp . 


MO Index to Advertisers THe WELDING JOURNAL 


( 
aie 
o. 
‘ahh 
ime 
- 
= 
Sf, 
AA 
Z 
~ 
4 
°F, : 
4 
=, 4 
res 
4 
: 
Be 
=, 
Re. 
/ ~ 
~ 
> 
4 
i, 
| 
| 


Medium-class holder, model A-W, 14 ounces, 
lightest holder made to take 1/4” rods, rated 300 amps, 
with its long lever, and fitting the hand like a glove, 
is the most popular in the Jackson line =) 


Large class model A-5S, 21 ounces, takes 
5/16" rods at 400 amps, has wider lower tong 


for firm grip, larger diameter handle 


Aneta alloy tongs for lightness, and high-copper alloy jaws 
for durability, account for the year-after-year popularity of 
Jackson Featherlight Electrode Holders. Up to 35% less in 
weight, they not only give excellent, but tireless performance. 
With Jackson’s high-impact, high-heat resistant insulation, they also 
give you long trouble-free service, easy low-cost maintenance. 


Medium-class streamlined model 
3, 15-3/4 ounces, takes 1/4” rods into 
the tight spots at 300 amperes. 


Smali-class model JH-2, 9-1/2 ounces 
and only 8” long (iackson’s smaliest) 
takes 5/32” rods at 200 amps 
Seld World-Wide —through Distributors and Dealers 
JACKSON PRODUCTS, INC + WARREN, MICHIGAN 
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The Model C Heliweld automatic head is specifically de 

signed for long-run production on regular or irregular 
contours — aluminum tubing, motor stators, irregularly 

shaped pressure vessels. Its prime advantage is that once 
the required are length is set the head will automatically 
maintain this distance by moving the holder up or down to 
follow the contours of the work piece. Other benefits are: 


© Versatility — unit provides good are voltage control using 
either argon or helium shielding gases or mixture of both 


© Adaptability —the head can be operated at all angles 
from the horizontal to the vertical (normal) position 


New Airco Model C Heliweld automatic head operates at 
all angles from horizontal to vertical. 


Airco introduces 
New Automatic Heliweld Head 
for long-run production welding 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... SS Ay 


Air REDUCTION SALES COMPANY 


The maximum raise-lower distance of the electrode 


holder is a full 16”. 
© Flexibility — the DC 
welding, with or without filler wire. Electrode diameters 
020 to be”. 


assembly can be used for AC or 


from 


range 


The use of the new automatic head will be re quire d where 


welds of consistent dimensions and quality are important 


and where good weld appe arance 18 necessary or 


welding specifications are very high for the electrical, air 


craft, and refrigeration industries, ¢ omple te information 


wide range of ipplications ind detailed 


covering the 


fication data is available. Write Airco at the fir t opportunity 


Visit 


On the west coast - 


BOOTH 


Air Reduction Pacific Company 


Internationally — 
Airco Company International 


A division of Air Reduction Comp 


Offices in most 
principal cities 


— carbon dioxide, liquid-solid ('"DRY-ICE''}) * OHIO — medical goses ond hospitel 


COLTON — polyvinyl acetates, alcohols, and other synthetic resins. 


y, Incorporoted, New York 17, N.Y. 


Products of the divisions of Air Reduction Company, Incorporated, include: A'RCO — Industrie! goses, welding and cutting eavipment, ond acetylenic chemicals * PURECO 


In Cuba 
Cuban Air Products Corporation 


In Canada 
Air Reduction Canada Limited 


NATIONAL CARBIDE — pipeline acetylene and calcium carbide 


equipment * 
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